
From: 
To: 

t·1CCARROl L JOHN 
Fleming Megan 

Subject: Re: Fw: American Samoa photos 

Wednesday, February 13, 2013 9:48:22 AM Date: 

send a note to Zoe Heller, on detail as Jared's special assistant, and copy me. 

she can probably either get the photos or figure out how to get access to them 

John McCarroll, Manager 

Pacific Islands Office 

415-972-3774 

Megan Fleming/R9/USEP A/US 

John McCarroll/R9/USEPA/US(ci)EPA, 

02/13/2013 09:46AM 

Re: Fw: American Samoa photos 

I agree - I was only planning on using the coral photos !(lr the CR strategy. Can you point me in the right direction 
for obtaining the other photos from Jared's trips? 

Megan Fleming 

Pacitlc Islands Office 

Communities and Ecosystems Division 

U.S. EPA, Region 9 

75 Hawthorne Street 

San Francisco, CA 94105 

Tel.: (415)-972-3127 

*Detail location until August 2013 



John McCarroll!R9/USEPA/US 

\): Megan Fleming/R9/USEPA/US, 

02/13/2013 09:45AM 

Re: Fw: American Samoa photos 

These might be a good start, but yes, he had tons of other photos that were really good. 

We should use only the coral photos tor now 

John McCarroll, Manager 

Pacific Islands Oftice 

415-972-3774 

Megan Fleming/R9/USEPA/US 

John McCarroll!R9/USEPA/USr(l)EPA, 

02/13/2013 09:34 AM 

Fw: American Samoa photos 

John. 

Mike Lee sent me these photos to use in the CR web strategy. Did you have others in mind from any of Jared's trips 
to the islands? 

Thanks. 

Megan 

Megan Fleming 

Pacific Islands Office 

Communities and Ecosystems Division 

U.S. EPA. Region 9 



75 Hawthorne Street 

San Francisco, CA 94105 

Tel.: (415)-972-3127 

*Detail location until August 2013 

----- l 'om arded on02!]3i2013 09:33 ;\M -----

Michael Lee/R9/USEP A/US 

u: Megan Fleming/R9/USEPA/US@EPA, 

02/12/2013 05:20PM 

Fw: American Samoa photos 

The below are the photos I was thinking of. 

-----Forwarded Michael LceiR9/t IS on \LY!2i20l3 05:1 ')I'M-----

John McCarroll/R9/USEPA/US 

Carl Goldstein/R9/USEPA/US, Michael Mann/R9/USEPA/US, Michael Lee/R9/USEPA/US, Norwood 
Scott/R9/USEPA/US, Dawning Wu/R9/USEPA/US((!)EPA, 

Michael Wolfram/R9/USEPA/US 

09/04/2012 09:06AM 

Fw: American Samoa photos 

photos from Jared 

John McCarroll, Manager 

Pacific Islands Office 

415-972-3774 

FAX: 415-947-3560 

----- lomarded Juhn McCarroll!R9J! iSEl'A/LiS on 09/(H/:20 !2 09:04 !\M -----

Jared Blumenfeld <jarcdblumenfeld@comcast.net> 

undisclosed-recipients:; 



09/03/2012 04:34PM 

American Samoa 























From: 
To: 
Subject: 
Date: 
Attachments: 

Jared Blumenfeld 
Zito Kelly 
[POSSIBLE SPAM] Pic 
Tuesday, December 10, 2013 12:46:04 PM 
photoJPG 
AITQQQQ l txt 
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From: 
To: 
Subject: 
Date: 

ZTTQ KELLY 
SLUHENFELD JARED; laredblumenfe!ctra1comq<:t net 
Bikes of SF 
Friday, January 25, 2013 10:26:18 AM 

I !ere's that bike poster I was mentioning! 

!nqr 1/WVv\V j;PPflc p1miimprrs·?immn'l- hnp l/Jntwhinw~qujd l:(iJ1liv.p-LontcJlfh!pload"/bike-or-san-fnm;jsc\l- 1\1 I 11}]1. !­
) 7.{91 J ip~&im~rcfurJ-~http· i 'lauuhinf,;s!Jttid com/biL>Hif·san-
tjanri;rn:&Ir8''&w-c6.fO&sz=l 06&tbnid··Ep bFpllxnl lqQVJM·&thn!F90$'thnw~68&m•m c l&ns~~ tRXjSOZKwyCrXwkCy! pODretlRl\lzk~&ilocjd~l\J­
zeoCaOV6edX\1&sa X&ci -8rH'I :yxBNC!!\Hlr ltibj)'(i \CQ&vnl" OCFF09()Fw·\O&dm·613 

Kelly Zito 

Director of Public A flairs 

U.S. Environmental Protection Agency- Region 9 

7 5 Hawthorne St. 

San Francisco, C A 94105 

W: 415-947-4306 

C: 415-760-9171 

zito.kelly@cpa.gov 



From: 
To: 
Subject: 
Date: 
Attachments: 

Jared Blumenfeld 
Keener. Bill; Zjto Kelly 
biking blog 

Thursday, August 15, 2013 9:47:43 PM 

Bike l aoe Blog fioal.docx 

I couldn't log into my epa remote access so here is the blog via my home email account: 





Nothing compares to the simple pleasure of riding a bike. 

- John F. Kennedy 35th President of the United States 

What was t rue for our 35th President is definitely true for me. It's hard to imagine a more invigorating or 

magical way to t ravel. Gliding along bright green bike lanes with life all around- you can smell, hear 

and feel the world. As a child, bicycling provided freedom and independence- my friends and I would 

take off on adventures far from the watchful eye of our pa rents. 

I outgrew my chopper but never outgrew bicycling. In college it meant a cheap way of getting around (it 

sti ll does, but more on that later). Today, the reasons I bike are many. You might expect because 1 work 

at the EPA, my first reason fo r biking would be because it's the environmentally right thing to do. In 

reality, t he green aspects of biking aren' t even in my top th ree. 

My house is five mi les from my office. To get between the two on public t ransportat ion is defini tely 

achievable but not quick. It takes two buses and is hard to do in under 40 minutes. If I hop on my bike 1 

don't need to wait for a bus and I get to work in 25 minutes. San Francisco is the nation's third worst 

congested city, so driving takes as long or longer than public t ransit (top of the congestion list in LA, 

foliowed by Honolulu, both in Region 9). So, the first reason I bike is that it is quicker than all the other 

options. 

My life is fairly sedentary, so to stay in shape I need exercise. The gym I signed up w ith had really cool 

equipment that promised to transform me into my environmental hero. Unfortunately, even though my 

credit card got billed every month, I couldn' t seem to get to the gym. Call me unmotivated, but I am 

sure I am not alone. The great thing about commuting to work on a bike is that you wake-up on the ride 

in and de-st ress on the way home. So, my second reason for biking is that it takes me on two journeys a 

day that I have to make, thereby building exercise into my schedule. Researchers have found that 



adolescents who bicycle are 48 percent less likely to be overweight in their adult life- maybe that's why 

I' m keeping it together. 

I love living in San Francisco because of the community of people from all over the country and world 

that live here. Biking to work brings you in direct contact with everyone from people collecting your 

recycling and compost, children on their way to school, skateboarders, people walking and other 

bicyclists. As the chart below highlights, nationally the community of bike commuters is growing by 

leaps and bounds. 

OVERAll ~RDWIH ~f 
BIK£ COtffMUTlNt 

The more people that bike the safer it becomes. One reason folks are getting on their bikes is that last 

year alone the number of dedicated bike lanes in our country nearly doubled. It also turns out that 

striping bikes lanes helps bring more money to adjacent businesses. And talking of business, bicycle 

sales brought more than $6 billion into the economy last year, with more than 30 million bicycles sold in 

the U.S., (more than 120 million bikes were sold globally in 2012). So the second reason I bike is that it 

helps me become a more integral part of my community. 

It is getting more expensive every yea r to own a car and this doesn't include the 36 hours American's 

were stuck in traffic last year. Th is congest ion wasted nearly 2.9 billion gallons of gasoline, w ith the total 

financial cost of congestion a sta rtling $.121 billion in 2011. This translates to $818 per U.S. commuter. 

You can buy a really nice bike for $818. And if that weren't reason enough, a recent tax law helps you 

get $20 per month to ride your bike to work! Call me cheap but, biking is still the least expensive option 

for getting most places including work. 



Which brings me to the environment. As the President reaffirmed recently at Georgetown, the time to 

act on climate change is now. The transportation sector is responsible for approximately 27 percent of 

our country's greenhouse gas (GHG) emissions and 71 percent of all U.S. petroleum use. In addition to 

cars, trucks and buses causing carbon pollution, our EPA region has nine of the top 10 most polluted 

cit ies for fine airborne particles- most of which comes from the transportation sector. 

The major climate reductions will come from new efficient, 

less polluting vehicles that are already transforming the 

automotive sector - helped by new EPA standards that will 

lead to cars achieving 54.5 MPG by 2025. Advanced 

technologies in the goods movement sector will also play a 

key role in solving air pollut ion issues around the country. 

So against this backdrop, what can bicycles do? Well, in 

addition to bicycles being the most efficient vehicle ever 

created, it turns out that a relatively small shift of commuters 

from cars to bicycling (or public transit, ridesharing and 

walking) can make a huge difference. In 2008, when the 

number of miles driven in the U.S. dropped by just 3 percent, 

the traffic congestion declined by a whopping 30 percent. 

These reductions can also have a large impact on decreasing 

ozone concentrations and asthma hospitalizations. 

In 1969, we landed a man on the moon. In that same year 85 percent of kids living w ithin one mile of 

school (and 50 percent living within two miles) either walked or bicycled to school. Returning to 1969 

walking and biking-to-school-levels doesn't sound that hard and the results would be huge- the same 

as taking 250,000 cars off the road . Today, most of the car trips we take are short- the majority are 

under five miles. So by helping loca l organizations, businesses. universit ies and states make bicycl ing 

safe, fun and easy, we can t ransform our health and the health of our environment. But the most 

compelling reason to get on a bike is the one that motivated us as children- pure joy! 



From: 
To: 
Subject: 
Date: 
Attachments: 

Zjto Kelly 
Barkett Boonje: Heller Zoe; Yogi. Dayjd; Glenn William 
Fw: Award Pic 
Tuesday, December 10, 2.013 12.:53:39 PM 
photoJPG 
ATTOOOO 1 txt 

A photo from the award in PHX today ... Maybe we should Facetweet? 
Thanks! 
Kelly 

From: Jared Blumenfeld <jaredblumenfeld@comcast.net> 
Sent: Tuesday, December 10, 2013 12:42:53 PM 
To: Zito, Kelly 
Subject: [POSSIBLE SPAM] Pic 
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From: 
To: 
cc: 
Subject: 
Date: 
Attachments: 
Importance: 

Robert Reed 
Zito Kelly· Keener Bill 

" Jared Blumenfeld" 

media opportunity (time-sensitive) 

Friday, January 03, 2014 11:11:14 AM 

Recyc!iog Jobs f ull Reoortfll pdf 
High 

Tom Vacar, consumer editor at KTVU Ch2, just called. 

He is doing a story today on the attached report, which says if every city followed San Francisco's 

example and diverted 75 percent of waste from landfill, we could create 1.5 million new jobs­

permanent, local jobs. 

Vacar will interview me at between 12:30 and 1 p.m. t oday in Recycle Central, the large recycling 

center Recology operates on Pier 96. 

If possible, he would like to interview a second source on the story. NRDC is not available. 

Could Jared of Kelly be the second source on the story? Could Vacar come to you and interview you 

today. He plans to film and edit the story early the afternoon and air it over t he weekend. 

Here is Vacars' contact in fo: 

Tom Vacar 
KTVU FOX 2 TV 
Consumer Editor 
TVacar@aol.com 
(415) 515-4990, cell 
toyacar@ktvy.com 

Robert Reed 415 606 9183 

Help create 1.5 million new jobs- recycle 
We often think of recycling as the right thing to do to protect the environment. 

and that's very true. Recycling and curbside compost collection programs are highly 
effective ways to help protect the environment and are programs we can all 
participate in every day. 

It is also important to know and remember that recycling is a powerful job 
engine that creates permanent, local jobs. 

Two years ago a major study conducted by the Tellus Institute found that by 
increasing the national recycling rate from 33 percent to 75 percent we could create 
1.5 million new jobs in the U.S. 

Additional reports published in recent weeks note that individual states are 
creating tens of thousands of jobs by recycling more of their waste and encourage all 
of us to be more attentive to recycling and curbside composting. 

A Minnesota study reports that recycling supports 37,000 jobs in the northern 
state. Environmental Protection Agency statistics show 32,000 people in Florida work 
in recycling. Another report states recycling employs 85,000 people in California. 

The Tellus study, titled "More jobs, less pollution: growing the recycling 
economy in the U.S.," states that waste disposal generates 0.1 jobs per 1,000 tons 
landfilled, but processing recyclables generates 2 jobs per 1,000 tons diverted from 



landfill disposal. 
Economists tell us that creating jobs has a multiplier effect that benefits the 

greater economy. That too is true. So let's all put a lot less in our trash bins and 
instead recycle and compost as many of our discards as possible. Doing so will help 
protect the environment and will help create a lot of new jobs, and both will make our 
lives better. 

Robert Reed 

415 606 9183 
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More Jobs, Less Pollution: Growing the Recycling Economy in the US 

This study provides strong evidence that an enhanced national recycling 
and composting strategy in the United States can significantly and sus­
tainably address critical national priorities including climate change, last­
ing job creation, and improved health. Achieving a 75 percent diversion1 

rate for municipal solid waste (MSW) and construction and demolition 
debris (C&D) by 2030 will result in: 

A total of 2.3 million jobs: Almost twice as many jobs as the projected 

2030 Base Case Scenario, and about 2.7 times as many jobs as exist in 

2008. There would be a significant number of additional indirect jobs 

associated with suppliers to this growing sector, and additional in­

duced jobs from the increased spending by the new workers. 

Lower greenhouse gas emissions: The reduction of almost 515 million 

metric tons of carbon dioxide equivalent ( eMTC02) from diversion ac­

tivities, an additional276 million eMTC02 than the Base Case, equiva­

lent to emissions from about 72 coal power plants or taking 50 million 

cars off the road. 

Less pollution overall: Significant reductions in a range of conven­

tional and toxic emissions that impact human and ecosystem health. 

Unquantified benefits of reducing ecological pressures associated with 

use of non-renewable resources, conserving energy throughout the ma­

terials economy, and generating economic resiliency through stable, local 

employment. 



s 
We face a series of crises in America today. Nationwide 
unemployment currently hovers just below 10 percent. 
Climate change is already disrupting the American 
economy and will have greater impacts in coming 
years, and a range of pollutants continue to degrade 
our ecosystems and burden public health. Transform­
ing the "waste sector" into a "recycling sector" will cre­
ate more jobs, reduce greenhouse gas emissions that 
cause climate change, and lower other types of pollu­
tion and related public health consequences. 

While the vast majority of municipal solid waste can be 
readily recycled, re-used, or composted, only 33 percent 
is currently diverted from disposal. Most of our discards 
are still sent to landfills and incinerators. 

While waste diversion nationally is relatively low, because 
of the sheer size of the waste stream, recycling has grown 
into an important part of the U.S. economy. Moreover, a 
number of cities have achieved considerably higher waste 
diversion rates and provide successful models that show a 
path to a significantly stronger recycling economy. 

This report assesses the impacts of implementing a 
bold national recycling and com posting strategy in the 
United States over the next two decades. Specifically, 
we explore the impact on jobs and environmental pol­
lutants if the U.S. were to achieve a 75 percent national 
waste diversion rate by 2030. 

The report analyzes both municipal solid waste (MSW), 
as well as construction and demolition debris (C&D). 
MSW is generated by households as well as commercial 
and institutional entities. It does not include industrial 
waste. C&D is generated from construction and demoli­
tion activities in the residential and commercial sectors. 
Although less visible than MSW, C&D debris is included 
in this analysis because of its importance relative to MSW 
(building-related C&D alone is roughly 70 percent as 
large as MSW generation) and because it presents strong 
opportunities for reuse and recycling. 

To conduct the analysis, we compared two waste man­
agement scenarios: the "Base Case Scenario;' character­
ized by a continuation of current practices and trends 
over the next two decades; and the "Green Economy Sce­
nario;' based on a national enhanced recycling and com­
posting strategy that achieves an overall diversion rate of 
75 percent by 2030. 

In order to construct the alternative scenarios for 2030 
we must first understand the magnitude and composi­
tion of the existing waste stream. In terms of MSW, 
five materials comprise about 77 percent of the almost 
250 million tons of total MSW generated in 2008: 
paper and paperboard, yard waste, food scraps, plas­
tics, and metals. Organic components made up about 
64 percent of total2008 MSW generation.2 

Specific materials are recovered for recycling and com­
posting at very different rates. As summarized in Figure 
ES-1, the U.S. diverted approximately 33 percent of 
MSW in 2008. This is considerably below the diversion 
rates of many cities and states with robust MSW recy­
cling and com posting programs, leaving considerable 
room for additional diversion. 

In addition to MSW, 178 million tons of C&D waste 
was generated in 2008. The C&D stream includes 
wastes generated from demolition, renovation, and 
new construction. Two materials dominate C&D waste 
and comprise roughly 70 percent of the total: concrete 
and mixed rubble (45 percent), and wood (25 per­
cent). In 2008 approximately 30 percent of C&D de­
bris generated in the U.S. was diverted (recycled) and 
70 percent was disposed.3 Virtually all recovered C&D 
waste was recycled; almost none was composted. Simi­
larly, virtually all C&D disposal was via landfill and 
very little was incinerated. As with MSW, much higher 
~&J? ~iversion rates have been achieved in various ju­
nsdiCtwns throughout the U.S., indicating that there 

3 
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are significant opportunities for increased diversion on 
a national scale. 

1030 BASE CASE SCENARIO 
The Base Case Scenario represents a "business as usual" 
approach to solid waste management in which current 
practices and trends continue until 2030. No major new 
policy interventions or lifestyle changes are introduced, 
and most basic assumptions remain unchanged. 

Based on trends over the past decade, per capita 
MSW generation is projected to remain unchanged 
from 2008levels (1,697 lbs. per person),4 and popula­
tion is expected to grow from 304 million in 2008 to 
374 million in 2030.5 Thus, the overall MSW stream 
is expected to grow at the rate of population growth, 
from 250 million tons in 2008 to about 314 million 
tons in 2030. In addition, the modest growth in the 
MSW diversion rate that has been experienced in the 
U.S. over the past decade (one percent per year) is as­
sumed to continue, reaching 41 percent in 2030 in 
the Base Case Scenario. 

Similar projections are made for C&D in the Base Case 
Scenario, based on the best available data. As a result, 
C&D generation is projected to reach almost 219 mil­
lion tons in 2030. The diversion rate increases to 37 
perent by 2030, accounting for almost 82 million tons, 
while 137 million tons of C&D continues to be dis­
posed in landfills. 

THE GREEN ECONOMY SCENARIO 
The Green Economy Scenario is based on the same as­
sumptions used in the Base Case in terms of the 
growth of MSW and C&D, driven by expected popu­
lation growth through 2030. The fundamental differ­
ence is that the Green Economy Scenario reflects an 
overall waste diversion rate of 75 percent. This figure 
represents what is achievable through implementation 
of a set of enhanced policy, regulatory, and lifestyle 
changes to reach this level of recycling and compost­
ing. Though considered aggressive by today's prac­
tices, the policies, regulations and behavior changes 
driving this scenario are based on what are considered 
"best practices" currently in place in a number of ju­
risdictions in the U.S. and abroad. 

While we do not attempt to provide detailed descrip­
tions of each of the specific best practices and their 

respective impacts on emissions and jobs in the Green 
Economy Scenario, we do provide examples of the 
kinds of policy, regulatory, and lifestyle initiatives that 
will be necessary to achieve the higher level of recy­
cling and composting in this Scenario. 

Figures ES-1 and ES-2, below, provide a comparative 
summary of the MSW and C&D waste flows and 
management practices in 2008 and for the two sce­
narios in 2030. 
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Figure ES-1 
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Figure ES-2 

U.S. C&D Waste Flows 
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JOB CREATiON IMPACTS 
Based on the waste stream characteristics and manage­
ment p ractices developed for the Base Case and Green 
Economy Scenarios, the employment implications of 
each scenario were analyzed. The analysis includes the 
various stages of materials management including col­
lection, hauling, and processing (if any), as well as the 
ultimate disposition of the collected materials through 
reuse/remanufacturing, new product manufacturing, 
composting, or disposal via landfilling or incineration. 

Based on several existing data sources€' we derived 
estimates of jobs produced per 1,000 tons of MSW man­
aged for each of the diversion and disposal management 
activities (collection, processing, manufacturing, 
reuse/remanufacturing, landfilling, and incineration), for 
each material in the waste stream (paper, glass, metals, 
plastics, rubber, textiles, wood., food scraps, yard trim­
mings, miscellaneous organic wastes, and other wastes). 

In addition to job impacts from waste disposal (landfill­
ing and incineration), we estimate job creation for three 
categories of recycling: ( 1) Recycling Industries, includ­
ing collection and processing of recydables to make 
them available for use in new industrial processes; (2) 
Recycling Reliant Industries, including industries that 
purchase secondary materials from the Recycling Indus­
try; and (3) Reuse and Remanufacturing Industries, in­
cluding those industries that directly reuse and/or 
remanufacture products for their original use. 

The job creation data reveal that waste disposal is not 
labor intensive and generates the fewest jobs per ton of 
waste (O.l job per 1,000 tons) for the various management 
activities. This is not surprising given that the capital in­
tensive equipment used at disposal facilities can handle 
large tonnages with few employees. Materials collection 
also generates relatively few jobs, but more than disposal. 

The Green Economy Scenario w ith a 7 5 

percent diversion rate generates 2,J47,000 
total direct i~)bs--Qver I . I million more 

jobs than in the Base Case, and nearly I ,5 
rnii!ion more jobs than in 2008. 

Processing of recyclables (2 jobs per 1,000 tons) and 
organics (0.5 jobs per 1,000 tons) is somewhat more 

labor intensive. Manufacturing using recycled materials 
creates a relatively high number of jobs per 1,000 tons, 
varying by material/sector (e.g., about 4 jobs per 1,000 
tons for paper manufacturing and iron and steel manu­
facturing, and about 10 jobs per 1,000 tons for plastics 
manufacturing). Though relatively small tonnages of 
material are involved, MSW reuse and remanufacturing 
activities are particularly job intensive owing to the 
labor required for disassembly, inspection, repair/refur­
bishment, reassembly, and testing. 

The job creation impacts of the Base Case and Green 
Economy Scenarios are summarized below in Figure ES-3. 

Figure ES-3 
Total MSW and C&D job Impacts 

2.000.000 

1.500.000 

1l 
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2008 2030 Base Case 2030 Green Economy 
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IKEY IIC&D '$ M5W I 

In 2008 there were approximately 861,000 jobs directly 
associated with the management of MSW and C&D 
(666,000 and 195,000, respectively) . Though more 
than two-thirds of MSW and C&D waste was disposed 
in 2008, only about 15 percent of the jobs associated 
with managing these wastes were from disposal related 
activities (collection and landfilling or incineration). 
By contrast, because of the labor intensity of waste 
diversion, 85 percent of the jobs were associated with 
various diversion activities (collection, processing, 
manufacturing with recycled materials, and com post­
ing). Jobs associated with manufacturing using recy­
cled inputs accounts for about 44 percent of the total 
jobs created related to MSW management and 24 per­
cent of C&D management related jobs. Recycled mate­
rial collection and processing also creates a significant 
fraction of the overall jobs for both MSW (37 percent) 
and C&D (33 percent). 

5 
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The Green Economy Scenario represents a 

powerful opportunity to reduce the human 

health <lnd ~cosystem impacts of pollution 

frorP waste management activities. 

Tn the Base Case Scenario, due to growth in the waste 
stream and modest increases in the recycling and com­
posting rate (from 33 percent to 41 percent), about 
368,000 incremental jobs are created by 2030, resulting in 
a total of almost 1,229,000 jobs associated with the man­
agement of both the MSW and C&D waste streams. Due 
to the increase in the recycling rates, diversion related ac­
tivities account for about 89 percent of the total jobs. 

In contrast, the Green Economy Scenario with a 75 
percent diversion rate gene.rates 2,347,000 total direct 
jobs-over 1.1 million more jobs than in the Base Case, 
and nearly 1.5 million more jobs than in 2008. The 
combination of the higher diversion rate and the relative 
labor intensity of diversion activities means that in the 
Green Economy Scenario 98 percent of total waste man­
agement jobs are related to MSW & C&D diversion activ­
ities and onJy 2 percent are associated with disposal. 
Manufacturing jobs using recycled materials accounts for 
the largest share by far of the projected jobs in 2030; 49 
percent of MSW management jobs and about 44 percent 
of C&D related jobs. We provide a detailed breakdown of 
job creation by management activity in the report. 

ENVIRONMENTAL EMISSION IMPACTS 
An increased diversion rate not only spurs job cre­
ation, but also significantly reduces greenhouse gas 
emissions that contribute to climate change, as well as 
emission of toxic pollutants that are dangerous to 
human lives and our ecosystems. 

To assess the relative environmental impacts of the 
Base Case and Green Economy waste management 
scenarios in 2030 we utilized the Measuring Environ­
mental Benefits Calculator (MEBCalc) model, a life­
cycle assessment (LCA) tooJ.? The model employs a 
life-cycle approach to capture the input of energy and 

the output of wastes and pollution that occur not just 
at the end of use, but over the three phases of a mater­
ial's or product's life cycle: 

Upstream phase: resource extraction, materials 
refining, and product manufacture; 

• Use phase: product use; and 

• End-of-life phase: management of product 
discards. 

This approach accounts for how reuse and recycling 
eliminate the need for much of the upstream phase, 
thereby conserving energy and reducing waste and pol­
lutants in the production of goods and services, in addi­
tion to the benefits achieved in the end of life phase. 

For key materials in the MSW and C&D streams the 
methodology aggregates pollutants for seven environ­
mental impact categories in the following indicator 
pollutants: 

• Climate change- carbon dioxide equivalents (eC02); 

• Human health-particulates- particulate matter less 
than 2.5 microns equivalents (ePM2.5) ; 

• Human health-toxics- toluene equivalents 
(eToluene); 

• Human health-carcinogens - benzene equivalents 
(eBenzene); 

• Eutrophication- nitrogen equivalents (eN); 

• Acidification - sulfur dioxide equivalents ( eS02); and 

• Ecosystems toxicity - herbicide 2,4-D equivalents 
(e2,4-D). 

The Green Economy Scenano avoids 

about 515 million eMTC02 in 2030, more 

than twice as much as the Base Case. 

For each of the seven emissions categories modeled, 
the assessment indicates that recyclinglcomposting 
reduces emissions considerably relative to waste dis­
posal. These environmental benefits come primarily 
from pollution reductions in the manufacture of new 
products with recycled m aterials instead of virgin raw 
materials, and the replacement of synthetic petroleum­
based fertilizers with compost. For most pollutants, 
the relative upstream benefits of diversion are quite 
dramatic. For example, recycling reduces energy-re­
lated eC02 emissions in the manufacturing process 
and avoids emissions from waste management. More­
over, in the case of paper, recycling maintains the on­
going sequestration of carbon in trees that would 
otherwise need to be harvested to manufacture paper. 
Given the prominence of climate change in current 

U.S. and global policy debates, the impacts of the dif-
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ferent waste management scenarios on greenhouse 
gas emissions is important. 

Figure ES-4, below, presents the relative GHG savings 
that accrue from diversion activities in the MSW and 
C&D management systems. 

Figure ES-4 

Climate Change Emissions Reductions from Diversion 

Figures ES-5 and ES-6 summarize the relative emission 
reduction benefits of the Base Case and Green Econ­
omy Scenario for particulate emissions (less than 2.5 
microns equivalents, ePM2.5) associated with respira­
tory illnesses and for sulfur dioxide ( eS02) that leads 
to ecosystem degradation in terms of acidification of 
water bodies. As with GHGs, the reductions in emis­
sions of these pollutants in the Green Economy Sce­
nario are significantly greater than those in the Base 
Case. This trend follows for the other pollutant emis­
sions measured in this study. The Green Economy 
Scenario, therefore, represents a powerful opportu­
nity to reduce the human health and ecosystem im­
pacts of pollution from waste management activities. 

Figure ES-5 

Respiratory Emissions Reductions from Diversion 
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MSW and C&D diversion activities in 2008 reduced 1 
GHG emissions about 153 million eMTC02• In the Base ~ 
Case Scenario the modest growth in recycling rates 
combined with a growing waste stream result in annual 
GHG emission reductions in 2030 of about 238 million 
eMTC02, while in the Green Economy Scenario GHG 
reductions of about 515 million eMTC02 are achieved. 
This is equivalent to shutting down about 72 coal-fired 
power plants or taking 50 million cars off the road.8 
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The high organic content of MSW (paper and paper­
board, yard waste, food scraps, and plastics) means 
that diversion of MSW accounts for the vast majority 
of GHG emission reductions. By contrast, C&D waste 
has a considerable fraction of inorganic material 
(concrete, rubble, brick), so C&D diversion con­
tributes only about 15 percent of overall GHG reduc­
tions in the Base Case Scenario and 25 percent in the 
Green Economy Scenario. The somewhat higher frac­
tion from C&D diversion in the Green Economy Sce­
nario is driven by the increased recycling/reuse of 
wood and, to a lesser extent, plastics. 

The results of the analysis are similar for human 
health and ecosystem related impacts. For example, 

Sources for all figures are provided in the full report. 

Figure ES-6 

Acidification Emissions Reductions from Diversion 
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More Jobs, Less Pollution: Growing the Recycling Economy in the US 

I. I 
There is growing recognition and urgency surround­
ing a series of environmental and economic challenges 
facing the United States. In the environmental arena 
these include climate change, natural resource deple­
tion, an increasing proliferation of wastes, taxies con­
tamination and destruction of essential ecosystems. 
On the economic front, they include volatile energy 
and commodity prices as well as continued high un­
employment. These challenges are multifaceted and 
require new approaches that transform existing prac­
tices from those that are resource intensive, polluting 
and produce few jobs to those that minimize use of 
virgin materials, are environmentally preferable and 
create significant job opportunities. 

The current solid waste management system in the 
U.S. presents an excellent opportunity to encourage 
such a shift. A new "materials management" paradigm 
recognizes the important link between our consump­
tion patterns, waste generation, environmental emis­
sions and jobs. It places greater emphasis on reducing 
virgin material inputs; encompasses a deeper level of 
waste reduction through reuse, recycling and compost­
ing; and has the potential for significant reductions in 
greenhouse gas emissions (and other taxies), while at 
the same time creating large numbers of new jobs 
throughout the U.S. 

This report assesses the impacts of implementing a 
bold national recycling strategy in the United States 
over the next two decades. Specifically, we explore the 
impacts on jobs and on certain environmental emis­
sions of achieving a 75-percent waste diversion rate by 
2030. By "diversion" we mean diversion from waste 
disposal either in landfills or incineration facilities. 
Waste diversion approaches include waste reduction, 
reuse and remanufacturing, recycling and composting. 

To conduct the analysis, we compared two waste manage­
ment scenarios, one based on continuing current practices, 

and the other reflecting 75-percent diversion through sig­
nificantly enhanced recycling and composting efforts.9 

There are many data gaps and related challenges in carry­
ing out such an analysis. In conducting this study we have 
relied on existing data from federal, state and local agen­
cies; non-governmental organizations; consultant re­
ports; and academic papers. To the extent feasible, we 
used standard sources frequently cited in the field, such as 
information produced by the U.S. EPA, the U.S. Depart­
ment of Labor, the U.S. Department of Commerce, the 
U.S. Census Bureau and various state environmental 
agencies, as well as data developed by the National Recy­
cling Coalition and others. 

Following this Introduction, Section II presents an 
overview of 2008 waste generation, composition and 
management practices for municipal solid waste 
(MSW) and construction and demolition ( C&D) de­
bris. It documents the specific materials that comprise 
each of these two waste streams, how much of each 
material type is generated, and how much of each ma­
terial is recycled, composted and disposed. This pro­
vides the starting point for the assessment of 
alternative future scenarios. 

Section III describes the "Base Case" Scenario in which 
the current waste generation, composition and man­
agement profile is projected to 2030. In the Base Case 
no major new policy interventions or lifestyle changes 
are introduced. Rather, it can be characterized as 
"business-as-usual," where current practices and 
trends continue. In Section IV, an alternative scenario 
is presented that reflects an overall waste diversion rate 
of 75 percent. This Green Economy Scenario is defined 
normatively, meaning it represents what is achievable 
through implementation of a set of aggressive policy, 
regulatory and lifestyle changes to achieve this level of 
recycling and composting. 

9 
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Based on the profile of waste stream characteristics 
and management practices developed for the Base 
Case and Green Economy Scenarios, Section V assesses 
and compares the employment implications of each 
scenario. This analysis covers the various stages of ma­
terials management, including collection, hauling and 
processing, if any, as well as the ultimate management 
of the collected materials through reuse/remanufactur­
ing, new product manufacturing, composting, or dis­
posal via landfilling or incineration. 

Section Vl assesses the life-cycle environmental im­
pacts of the alternative scenarios. By applying the 
Measuring Environmental Benefits Calculator (MEB­
Calc), it compares the emissions of greenhouse gases 
and various toxins associated with the alternative ma­
terials management practices of the two scenarios. 

Finally, Section VII presents a summary of our find­
ings, discusses key policy implications and identifies 
areas requiring further research. 
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II. CURRENT WASTE GENERATION, 
COMPOSITION & MANAGEMENT 
Before analyzing alternative waste management scenar­
ios, we need to understand the magnitude and compo­
sition of the current municipal solid waste (MSW) and 
construction and demolition debris (C&D) waste 
streams and how they are mana~ed. This involves char­
acterizing the materials that comprise these waste 
streams, the tonnage of each material type that is gen­
erated, and how much of each material is currently 
recycled, 10 com posted or disposed. 

The waste streams considered include both MSW and 
C&D. It does not include industrial or agricultural 
wastes. As described in the repor t, MSW is generated 
by households as well as commercial and institutional 
entities. C&D is generated from construction and 
demolition activities in the residential and commercial 
sectors. Though it is often overlooked by the public 
and many policymakers, C&D debris is included in 
this analysis because of its importance in the overall 
waste stream: building-related C&D alone is roughly 
70 percent as large as MSW generation.U Inclusion of 
C&D, therefore, is important in assessing alternative 
waste management scenarios and developing a com­
prehensive materials management program. 

A 2008 MUNICiPAL SOUD Y./ASTE (MSW) 
Total MSW generation in the U.S. has been steadily 
growing over the past several decades (notwithstanding 
a minor drop in 2008, likely related to the severe eco­
nomic recession), with 2008 generation of about 250 
million tons.12 At the same time, per-capita generation 
has grown much more slowly, reaching 4.5 pounds per 
person per day (lbs/person!day) in 1990 and it has hov­
ered between 4.4. and 4.6lbs/person!day since that time 
(see Figure 1). Given the known demographic trends in 
the U.S. over the past 20 years, it appears that increases 
in MSW generation over this period have been driven 
primarily by population growth. 

Figure I 

MSW Generation Rates, 1960 to 2008 
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As summarized in Figure 2, the EPA data reveal several 
trends in U.S. waste management practices over the 
past several decades: 

" Recycling played a minor role in waste m anage­
ment through the 1970s, grew rapidly in terms of 
tonnage and percent o f the waste stream in the 
1980s and 1990s, and has leveled off since about 
2000. Recycling managed abou t 24 percent of the 
waste stream in 2008. 

• Composting was negligible until the late 1980s, 
grew rapidly in the 1990s and has continued to 
grow modestly since 2000. Composting managed 
less than 9 percent of the waste stream in 2008. 

· ~ MSW incineration was minimal until the mid­
l 980s, when the vast majority o f the plants cur­
rently operating were constructed, grew m odestly 
in the 1990s, and has declined m odestly both in · 
terms of tonnage and percent of the waste stream 
since 2000, to less than 13 percent of the waste 
stream in 2008. 

• As the waste stream has grown over the years, the 
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relative importance of landfill disposal in terms of 
the fraction of the waste stream managed declined 
rapidly in the 1980s and 1990s, with only very mod­
est declines since 2000. As of 2008, landfills managed 
about 54 percent of the total waste stream. In terms 
of tonnage the amount sent to landfills has been re­
markably stable since about 1980. 

Figure 2 

U.S. MSW Mana~ement, 1960 to 2008 
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A more detailed summary table of MSW generation 
and management by material type is included in Ap­
pendix A. 

Figure 3 

U.S. MSW Management, 2008 
(1000 COliS) 
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Table 1 provides a profile of more than a dozen major 
types of materials generated13 and the tonnage for each 
material for 2008, the most recent year for which data 
are available. · 

Table I 

MSW Generation in the U.S. - 2008 

Total MSW Generated 

As summarized in Figure 3, of the 250 million tons of 
MSW generated in the U.S. in 2008, two-thirds was 
disposed of in landfills or incinerators while one-third 
was diverted through recycling or composting. 

Key Points Regarding 2008 
N1SW Generation and Management 
Based on the data summarized above, the following key 
points about MSW generation and management in 2008 
shou.ld be highlighted: 

Five materials comprise about 77 percent of the al­
most 250 million tons of total MSW generated in 
2008: 

Material 2008 Tonnage %Total 
(m illio11s) 

Paper and paperboard 77 31% 

Yard waste 33 13% 

Food scraps 32 13% 



Plastics 30 12% 

Mpals (3 .:.<-!X.._Pes-"-)----···- •.• £L __ ...........§.f2..__, 
Totals 193 77% 

Organic components of the waste stream (yard 
trimmings, food scraps, paper and paperboard, and 
wood) comprise approximately 64 percent of total 
2008 MSW generation. 
Materials are recovered for recycling and composting 
at very different rates. For example, almost 69 per­
cent of nonferrous metals and 55 percent of paper/ 
paperboard is recycled, while only 7 percent of plas­
tics and 10 percent of wood is recycled. About 65 
percent of yard trimmings are compos ted compared 
with less than 3 percent of food scraps. 

• A 33-percent MSW diversion rate lags well below what 
might be considered "best practice" in the U.S. Numer­
ous municipalities and states (and other countries) 
have achieved much higher diversion rates, especially 
those adopting a "zero waste" or "materials manage­
ment'' policy framework (e.g., Massachusetts, Oregon, 
San Francisco, Seattle). 

This profile of existing generation and diversion by mate­
rial type is critical input for identifying the target mate­
rials and programs that can lead to much more robust 
MSW recycling and composting, as described in the 
Green Economy Scenario in Section fY. 

B. 2008 CONSTRUCTIO!\.J AND 
DEMOLITION DEBf:\IS (C&D) 
C&D debris is material that is generated in the con­
struction, renovation or demolition of structures. 
C&D debris comprise a significant fraction of the 
overall solid waste stream 14 ( 40 percent or more in 
most estimates) and is, therefore, important to address 
in an assessment of the jobs and environmental im­
pacts of alternative material management scenarios. 

There is not, however, a consensus definition of what 
is included in the C&D waste stream and what is ex­
cluded. Broadly defined, structures that generate C&D 
include buildings (both residential and non-residen­
tial), as well as infrastructure such as roads and 
bridges. It may also include land-dearing debris re­
lated to construction-site preparation. Different juris­
dictions have adopted different definitions, hampering 
consistent data reporting and collection. Moreover, 

even within building-related C&D, new construction, 
renovation and demolition each generate somewhat 
different waste streams, as do residential versus non­
residential buildings. Further complicating the C&D 
data and analysis picture is the fact that sometimes, 
particularly in rural areas, C&D debris is comingled 
with MSW. 

Thus, it is not surprising that unlike for MSW, there 
is not a single widely accepted source for up-to-date 
data on C&D debris generation, composition and 
management. For the current study, we have focused 
on building-related C&D, as this is included in virtu­
ally all definitions, and to date it has been the focus 
of EPA's efforts to assemble the disparate sources of 
data and analyze national C&D generation and man­
agement activities. 

EPA acknowledges that "Limited in formation is avail­
able on the amount of C&D materials generated and 
managed in the U.S." and that "efforts to improve C&D 
measurement are currently hampered by a general lack 
of data. Thus, it should be recognized that the C&D 
materials estimates presented to date, including those 
[assembled by EPA] .. . have some level of uncer-
tainty ... Nevertheless, we believe that the estimates 
contained in this report reflect and are based on the 
best data that are currently available."1S. 16 

According to EPA data, demolition generates the 
largest share of building-related C&D (on the order of 
50 percent), followed by renovation (as much as 40 
percent), with new construction contributing the 
smallest share.17 For construction and renovation, 
there is generally better data on residential buildings 
than non-residential buildings. The materials most com­
mon in residential construction debris are wood and dry­
wall. By contrast, the C&D debris from building 
renovation is extremely diverse given that it is generated 
from all kinds of remodeling efforts- from kitchens and 
bathrooms to roofs and driveways- and includes both 
new construction waste and demolition debris. In terms 
of demolition, wood, concrete and drywall arc the largest 
components of residential demolition debris while con­
crete and mixed rubble comprise the largest share of 
nonresidential demolition debris.18 

Given the various state-level definitions for which ma­
terials are included in the C&D waste stream and the 

IS 
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wide range of reporting methods, it is not surprising 
that there is no widely accepted standard source for 
national C&D composition data. For the purposes of 
the current analysis, C&D waste composition is based 
on estimates developed by U.S. EPA for building-re­
la ted C&D. 19 

Diversion rates for specific materials found in C&D 
are not provided by EPA. This report estimates mate­
rial-specific diversion rates based on EPXs overall 
C&D diversion estimate of 30 percent2° and a variety 
of other sources, including EPXs 1998 and 2009 C&D 
studies, a study for the Massachusetts Department of 
Environmental Protection21 and others.22 Relatively 
high diversion rates (roughly 50 percent) are assumed 
for concrete and mixed rubble, bricks and metals, re­
flecting the ease and cost-effective manner with which 
these materials can be recycled in much of the U.S. and 
their prevalence at C&D recycling facilities as reported 
by various states. 

While some wood is diverted from the C&D waste 
stream, it is difficult to recycle due to contamination 
by paint, preservatives or metals. Thus, some of the 
recovered wood is sent to industrial boilers and co­
fired for energy production. According to U.S. EPA, 
certain states count this as diverted material; others 
do not.U 

Drywall, asphalt roofing and plastics in the C&D 
stream have had very low diversion rates, partly due to 
the lack of processing-facility infrastructure that can 

Table 2 
C&D Generation and Management in the U.S.- 2008 
(Thousands of Tons and Percentage o( Total Generated) 

Figure 4 

U.S. C&D Management, 2008 
(1000 tons) 
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cost-effectively separate these materials. A very small 
fraction (well under 5 percent) of drywall" is recovered 
due to the lack of processing capacity and markets for 
recovered material. 

As summarized in Figure 4, in 2008 approximately 30 
percent of the 178 million tons of C&D debris gener­
ated in the U.S. was diverted (recycled) and 70 percent 
was disposed. Unlike other components in the MSW 
stream, virtually all recovered C&D waste was recycled; 
almost none was composted, as only the wood waste 
component of the C&D stream is compostable. Simi­
larly, virtually all C&D disposal was via landfill and 
very little was incinerated, though small amounts of 



recovered wood and other high-BTU materials were 
used in industrial boilers. 

A summary of the base year C&D waste generation 
and management situation by material type is pre­
sented in Table 2. 

Key Points Regarding 2008 C&D 
Generation and Management 
The data above illustrates the following key points about 
C&D generation and management in 2008: 

Two materials dominate the C&D waste stream and 
comprise roughly 70 percent of the totall70 million tons 
generated: concrete and mixed rubble ( 45 percent), and 
wood (25 percent). Drywall (10 percent) and asphalt 
roofing (8 percent) are also important contributors. 

Less than a third (30 percent) of C&D debris is cur­
rently recycled or reused. Concrete and mixed rubble, 
bricks and metals are recovered at relatively high 
rates, around 50 percent. While roughly I 5 percent of 
wood is recycled, recovery rates for drywall, roofing. 
shingles and plastics are very low. 
The 30-percent national diversion rate for C&D lags 
well below what might be considered "best practice" 
in the U.S. Numerous municipalities and states have 
achieved much higher diversion rates (e.g., more than 
60 percent in Massachusetts and about 80 percent in 
King County, Wash.). 

This profile of existing C&D generation and diversion by 
material type is critical input for identifying the target 
materials and programs that can lead to a significantly 
higher diversion rate (see Section IV). 

Figure 1 Source: "Municipal Solid Waste Generatio11, Recycling atui Disposal in the United States: Facts and Figures for 2008," U.S. EPA, November 2009. 

Figure 2 Source: "Municipal Solid Waste Generation, Recycling and Disposal in the United States, Detailed Tables and Figures for 2008," U.S. EPA, 
November 2009, Figure 26, developed by Franklin Associates. 

Table l Source: Based on "Municipal Solid Waste Generation, Recycling and Disposal in the United States: Facts <lnd Figures for 2008," U.S. EPA, 
November 2009. Details might not add to totals due to rorJtJding. 

Figure 3 Source: Based on "Municipal Solid Waste Generation, Recycling and Disposal in the United States: Facts and Figures for 2008," U.S. EPA, 
November 2009. 

Figure 4 Source: Based on "Characterization of Building-Related Construction and Demolition Debris in the United States," (p. 3-9) prepared by 
Franklin Associates for U.S. EPA, June 1998. 

Table 2 Sources: •Total generation based on "Estimating 2003 Building-Related Construction and Demolition Materials Amounts," U.S. EPA, March 
2009, escalated by U.S. Census Bureau population growth rate from 2003 to 2008. AUocation by material based otr EPA ranges reported at 
WWlv.epa.gov!epawastelnonhaz!industrial!cdlbasic.htm. 

• Overall diversion rate based on range provided in "Characterization of Building-Related Construction and Demolition Debris in the United 
States," (p. 3-9) prepared by Franklin Associates for U.S. EPA, June 1998. Diversion rates for specific materials governed by EPA's national diversion 
estimate of30 percent and based on Tell us estimates informed by C&D diversion data from EPA, Massachusetts and other states, plus personal com­
munication with Kim Cochran, EPA Office of Resource Conservation and Recovery, 8/12110. 

' Disposed ecptals generation less diversio11. 17 
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The Base Case Scenario represents a "business as 
usual" approach to solid waste management in which 
current practices and trends continue. No major new 
policy interventions or lifestyle changes are introduced 
and most basic assumptions remain unchanged. The 
modest growth in the MSW diversion rate that has 
been experienced in the U.S. over the past decade ( 1 
percent per year) is assumed to continue through 2030 
in the Base Case Scenario. 

Projected waste generation figures to the year 2030 are 
driven by two primary factors: ( 1) expected per capita 
waste generation, and (2) changes in U.S. population. 
It is important to note that per capita waste generation 
is net of any source reduction that is achieved before 
materials enter the MSW management system.24 While 
U.S. EPA estimates that source reduction increased 
through the 1990s, net per capita generation has re­
mained relatively stable. 

( 1) Projected per capita generation: According to the 
U.S. EPA, per capita waste generation has remained 
relatively constant since 2000. Thus, for the Base 
Case Scenario we have used a generation figure of 
4.6 lbs per capita per day or 1,697lbs per year25 

from 2008 through 2030. This corresponds to the 
average per capita generation rate since 2000. Based 
on EPA's estimates of source reduction through 
2000, this reflects a source reduction rate of about 
19 percent.26 

(2) Projected U.S. population: For U.S. population pro­
jections we have used the U.S. Census Bureau's 
2008 national projections through 2050 for both 
scenarios. 27 These projections estimate that the U.S. 
population of 304 million in 2008 will grow to 

s 
about 341 million in 2020 and to almost 374 mil­
lion in 2030. 

With constant per capita waste generation, overall Base 
Case waste generation grows at the same rate as the 
U.S. population. Thus, as Figure 5 shows, we project 
that total annual generation will grow from almost 250 
million tons in 2008 to about 314 million tons in 2030. 
A more detailed summary of MSW Generation and 
Management by material type in the Base Case Sce­
nario is included in Appendix B. 

Given that the Base Case is defined as a "business as 
usual" scenario, the diversion rates for each material 
and the overall diversion rate are assumed to con­
tinue to grow at 1 percent per year.28 By 2030 the 
MSW diversion rate increases from 33.2 to 41.3 per­
cent. This results in total diversion of almost 130 mil­
lion tons of material, and total disposal of about 184 
million tons. 

Similarly, the fraction of diverted material that is recy­
cled (73 percent) versus composted (27 percent) is as­
sumed to be the same as in 2008. In terms of disposal, 
the Base Case assumes that the same tonnage of mate­
rial is incinerated (about 31.5 million tons per year), 
and that the additional tonnage requiring disposal is 
sent to landfills. This assumption implies that what­
ever incineration capacity is retired over the next two 
decades is replaced by an equal amount of capacity. It 
also recognizes that fluctuations in the tonnage of 
MSW disposed are more likely to impact the amount 
managed by landfills rather than incinerators. This is 
partly due to the relative difficulty of bringing new in­
cineration capacity on line- because of siting issues, 
large capital requirements and the need for long-term 
disposal contracts - whereas expanding landfill 
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Figure 5 
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capacity by opening new cells is comparatively "easier" 
and less costly. 

B. 2030 BASE CASE- C&O 
Similar to MSW, C&D generation in the Base Case is 
assumed to grow with U.S. population over the study 
period (slightly less than 1 percent per year). As de­
scribed above in the discussion of C&D generation in 
2008, this is likely a conservative assumption as to the 
size of the C&D waste stream in 2030 and is used in 
the current study for illustrative purposes.29 

Table 3 

Similar to the Base Case assumptions for diversion of 
MSW in 2030, the C&D diversion rates for each mate­
rial and the overall diversion rate is assumed to grow 
from the 2008level.30 As summarized in Figure 6 and 
Table 3, for the Base Case Scenario total C&D genera­
tion reaches almost 219 million tons in 2030. C&D di­
version reaches 37 percent by 2030, accounting for 
almost 82 million tons of C&D, while 137 million tons 
continues to be disposed. 

Figure 6 

U.S. C&D Management, 2030 
Base case 
(1000 tons) 

137.119 
63% 

81,586 
37% 

I KEY • Recycled Landfill I 

The Base Case C&D waste stream profile for 2030 is 
assumed to be the same as in 2008. It is dominated by 

C&D Generation and Management in the U.S. - 2030 Base Case 
(Thousands o( Tons ond Percentage of Toto/ Generated) 



two materials: concrete and mixed rubble, and wood, 
which comprise 70 percent of total generation. About 
50 percent of concrete and mixed rubble, bricks and 
metals are assumed to be recovered, while diversion 
rates for drywall, roofing shingles and plastics remain 
very low. 

As mentioned, this relatively low diversion rate for 
C&D is well below rates achieved in jurisdictions with 
more effective C&D diversion programs and it con­
trasts with the rate projected to be achieved through 
the set of policy, regulatory and lifestyle changes in the 
Green Economy Scenario, described next. 

Figure 5 Sources: 2030 generation based on 2008 generation from "Municipal Solid Waste Generation, Recycling and Disposal in the United States, 
Detailed Tables and Figures for 2008," U.S. EPA, November 2009, times the projected population growth rate from the U.S. Census Bureau's "Table 
1. Projections of the Population and Components of Change for the United States: 2010 to 2050 (NP2008-T1)," Release Date: August 14, 2008. Di­
version rate assumed to grow 1 percent per year from 2008 levels. No net change in waste incineration tonnage is assumed. 

Figure 6 Sources: Total generation as derived from "Estimating 2003 Building-Related Construction and Demolition Materials Amounts," U.S. EPA, 
March 2009, escalated by U.S. Census Bureau population growth rate from 2003 to 2030. 2030 diversion rate based on range provided in "Charac­
terization of Building-Related Construction and Demolition Debris in the United States," (p. 3-9) prepared by Franklin Associates for U.S. EPA, 
June 1998. No change in diversion rate assumed in Base Case. 

Table 3 Sources: • Total generation based on "Estimating 2003 Building-Related Construction and Demolition Materials Amounts," U.S. EPA, 
March 2009, escalated by U.S. Census Bureau population growth rate from 2003 to 2030. Allocation by material based on EPA ranges reported at 
www.epa.gov/epawaste/nonhaz/industrial!cd!basic.htm. 

b Overall diversion rate based on range provided in "Characterization of Building-Related Construction and Demolition Debris in the United 
States," (p. 3-9) prepared by Franklin Associates for U.S. EPA, June 1998. Diversion rates for specific materials governed by EPA's national diversion 
estimate of 30 percent and based on Tellus estimates informed by C&D diversion data from EPA, Massachusetts and other states, plus personal com­
munication with Kim Cochran, EPA Office of Resource Conservation and Recovery, 8/12/10. 

' Disposed equals generation less diversion. 21 
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The Green Economy Scenario presented in this section 
reflects an overall waste diversion rate of75 percent. This 
alternative scenario represents what is achievable through 
implementation of a set of enhanced policy, regulatory 
and lifestyle changes to achieve this level of recycling and 
composting. The policies, regulations and behavior 
changes driving this scenario are based on what are con­
sidered "best practices" currently in place in various juris­
dictions in the U.S. and abroad. 

While the Green Economy Scenario does not attempt 
to provide detailed descriptions of each of the specific 
best practices and their respective impacts on emis­
sions and jobs, examples of the kinds of policy, regula­
tory and lifestyle initiatives that will be necessary to 
achieve the level of recycling and com posting in the 
Green Economy Scenario are highlighted below. In ad­
dition, detailed descriptions of three leading waste di­
version programs (Massachusetts C&D, San Francisco 
mandatory recycling and Seattle food composting) are 
provided at the end of this section. 

Policy Examples 
Pay As You Throw (PAYT) programs to incentivize 
recycling and composting, now in place in thou­
sands of communities throughout the U.S. 

Resource Management Contracting to incentivize 
commercial waste generators and their waste man­
agement contractors to reduce disposal. 

Grants, expedited permitting and other support for 
the development of MSW and C&D recycling and 
composting infrastructure as well as recycling­
based manufacturing. 

Regulatory Examples 
Mandatory recycling and composting laws such as 

the one adopted by San Francisco in 2009 (de­
scribed below). 

Disposal bans on recyclable materials, including 
certain unprocessed materials in the C&D waste 
stream, such as those in place in Massachusetts for 
several years (described below). 

' Extended producer responsibility (EPR) regula­
tions to encourage changes in product and packag­
ing design that reduce volume/weight and toxicity 
and enhance recyclability or compostability. 

A (national) bottle bill covering not only carbon­
ated beverages such as soda and beer, but also bot­
tled water, sports drinks, fruit juice, teas, etc., as has 
been adopted in California, Hawaii and Maine. 

Lifestyle Examples 
Purchasing practices that give preference to prod­
ucts that have less packaging and are recyclable or 
compostable or contain high levels of recycled 
material. 

Conscientious participation in local recycling and 
com posting programs by residents and businesses. 

The Green Economy Scenario assumes the same gen­
eration and material composition as in the Base Case 
Scenario for 2030. Total generation is almost 314 mil­
lion tons, with paper/paperboard, yard waste and food 
scraps, and plastics and metals (in order) having the 
largest shares. However, unlike the 41-percent diver­
sion rate associated with business-as-usual practices in 
the Base Case Scenario, through implementation of a 
coordinated suite of policy, regulatory and lifestyle 
initiatives such as summarized above, the Green 
Economy Scenario achieves a 75-percent MSW di­
version rate. 
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The diversion rates differ by material type, depending 
on a number of factors including ease of recycling or 
composting, processing infrastructure and market 
value. Thus, materials such as yard waste (90 percent), 
paper/paperboard (85 percent), and metals (80 percent) 
are assumed to have high recycling/composting rates, 
while materials such as textiles (SO percent), rubber and 
leather (SO percent), and plastics (6S percent), are as­
signed lower recycling rates. These diversion rates are 
informed by estimates of realistic potential diversion 
developed by Tellus Institute for the Massachusetts De­
partment of Environmental Protection31 and are up­
dated to reflect a planning horizon to 2030, the likely 
regulation of greenhouse gas emissions in the U.S., and 
an assumption that commodity prices will increase in 
real terms over this two-decade planning period. 

Thus, in the Green Economy Scenario by 2030 fully 7S 
percent (more than 235 million tons) of the waste gen­
erated is either recycled or com posted, and only 2S 
percent (78 million tons) is disposed. A summary of 
the 2030 waste management situation in the Green 
Economy Scenario is presented in Figure 7. A more de­
tailed presentation of the MSW Generation and Man­
agement by material type in the Green Economy 
Scenario is included in Appendix C. 

A comparison of the MSvV flows and management ac­
tivities in the Base Case versus the Green Economy 
Scenarios is presented in Figure 8. 

Figure 7 

U.S. MSW Management, 2030 
Green Economy Scenario 
(1000 <ons) 
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B. 2030 GREEN ECONOMY SCENARIO-C&D 
As with MSW, 2030 C&D generation and composition 
in the Green Economy Scenario is assumed to be the 
same as in the Base Case. However, our higher diver­
sion scenario assumes a set of policy and regulatory 
initiatives that significantly boosts C&D material re­
covery. In the regulatory arena a key driver would be 
adoption of disposal bans for certain unprocessed 
C&D materials (e.g., asphalt paving, brick, concrete, 
metal, wood), as has been in place in Massachusetts for 
several years. Such bans would need to be comple­
mented by policy initiatives to establish C&D proces­
sors and build markets for the recycled materials. 
Certain materials such as concrete/rubble, bricks and 
metals are projected to be recycled at very high rates 
(90 percent), while materials such as drywall (60 per­
cent) and wood (70 percent) achieve somewhat more 
modest diversion rates owing to factors such as lack of 
processing infrastructure or contamination. 

As summarized in Figure 9, an overall C&D diversion rate 
of 80 percent is achieved by 2030 in the Green Economy 
Scenario. This relatively high diversion rate is due to the fact 
that the C&D waste stream is dominated by materials that 
are readily recycled and reused, and the availability of work­
able policy and regulatory tools to incentivize recycling. 

The specific diversion rates J?y component of the C&D 
waste stream is presented in Table 4. As discussed, all di­
verted waste is assumed to be recycled and all disposed 
waste is assumed to be landfilled. The variance in diver-
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Passage of San Francisco's Mandatory Recycling and Composting Ordinance in 2009 has measurably enhanced the 

various benefits of the city's already impressive solid waste management system. In addition to environmental pro­

tection, these programs are resulting in cost savings for businesses and the creation of private sector jobs. The 

mandatory ordinance has increased participation in waste sorting programs and the city's diversion rate is now the 

highest of any major city in the United States. 

California Jaw requires each jurisdiction to achieve at least 50 percent waste diversion, and many cities and counties 

have set higher diversion goals. San Francisco set goals in 2002 to achieve 75 percent diversion by 20 I 0 and zero 
waste by 2020. In 2010, it exceeded its goal with a 77 percent diversion rate. 

San Francisco requires everyone to separate refuse into recyclables, compostables and trash, and all property own­

ers are required to subscribe to an adequate collection service. For most businesses, reaching high diversion is 

achievable because so many materials in the waste stream are recyclable, compostable or reusable. Incentives in the 

cost structure for collection mean businesses can save up to 75 percent of service costs by participating in recycling 

and composting programs. 

Since the ordinance passed there has been a 50-percent increase in businesses using the compost collection service 

and a 300-percent increase in the number of apartments using the service. As a result, the collection of compostable 

materials has increased by 45 percent so that nearly 600 tons per day of food scraps, soiled paper and yard trim­
mings are sent to composting facilities. Keeping organics out of landfills is key to reducing methane generation and 

reducing climate change. During the recent economic downturn, the overall amount of waste generated in San Fran­

cisco declined but the amount of recyclable materials has remained steady. 

According to San Francisco Department of Environment Director Melanie Nutter, "If we captured everything going 

to landfill that can be recycled or composted in our programs, we'd have a 90-percent recycling rate, but we will 

need to work on the state and federal level to require that packaging and products are manufactured with minimal 
waste and maximum recyclability." 

Because more recycling and composting means more jobs, San Francisco's recycling achievements have been a 

bright spot in a gloomy global economy. Recology, the city's primary recycling, composting and waste company, 

employs more than 1,000 workers who are represented by the Teamsters. Some 118 new employees have been 

hired in recent years to sort recyclables and monitor the collection routes in order to meet San Francisco's ag­

gressive recycling goals. The ordinance includes fair standards for janitorial workers who are on the front lines of 

office waste separation. 

"San Francisco is showing once again that doing good for our environment also means doing right by our economy 

and local job creation," said former Mayor Gavin Newsom. "For a growing number of people, recycling provides the 

dignity of a paycheck in tough economic times. The recycling industry trains and employs men and women in local 

environmental work that can't be outsourced and sent overseas, creating I 0 times as many jobs as sending material 
to landfills." 
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Figure 9 

U.S. C&D Management, 2030 
Green Economy Scenario 
(1000 tons) 

A comparison of the C&D flows and management ac­
tivities in the Base Case versus the Green Economy 
Scenarios is summarized in Figure 10. 

Figure 10 

U.S. C&D Waste Flows 

250.---------~-------------------------

--;;;-
c s 
c 
~ 
I 
~ 
E 
~ 

\.:) 

~ 
~ 
I: 

I KEY Ill Recycled Landfill! 
'E 
~ 

200 

ISO 

100 

50 

0 
2008 2030 Base Case 2030 Green Economy 

Scenario sion rates by material relates to differences in available 
processing infrastructure and markets for the material. 8 Di.sposal Recycling 

Table 4 

C&D Generation and Management in the U.S- 2030'Green Economy Scenario 
(ThouS4nds of Tons ond Perccnrogc of Toto/ Gcncrotcd) 

Figure 7 Sources: 2030 generation based on 2008 generation from "Municipal Solid Waste Generation, Recycling and Disposal in the United States, 
Detailed Tables and Figures for 2008," U.S. EPA, November 2009, times the projected population growth rate from the U.S. Census Bureau's "Table 
1. Projections of the Population and Components of Change for the United States: 2010 to 2050 (NP2008-Tl)," Relerue Date: August 14, 2008. 
Overall diversion rate of75 percent is average of material-specific diversion rates as informed by "Waste Reduction Program Assessment & Analysis 
for Massachusetts," prepared by Tell us Institute for the Massachusetts Department of Environmental Protection, February 2003, updated to reflect 
2030 planning horizon. No net change in waste incineration tonnage is assumed. 

Figure 8 Sources: See Figures 3, 5 and 7. 

Figure 9 Sources: Total generation as derived from "Estimating 2003 Building-Related Construction and Demolition Materials Amounts," U.S. EPA, 
March 2009, escalated by U.S. Census Bureau population growth rate from 2003 to 2030. Overall C&D diversion rate of 80 percent i11 2030 is average of 
material-specific diversion rates informed by Tellus Institute's review of"best practices," including programs in Massachusetts and King County. Wash. 

Table 4 Sources: Thtalgeneration as derived from ~Estimating 2003 Building-Related Construction and Demolition Materials Amounts," U.S. EPA, March 
2009, escalated by U.S. Census Bureau population growth rate from 2003 to 2030. Overall C&D diversion mte of 80 percent in 2030 is average of material-spe­
cific diversion rates, which are estimates infonned by Tellus Institute's review of"best practices," indudingprogmms in Massachusetts and King County. Wash. 

Figure 10 Sources: See Figures 4, 6 and 9. 29 
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Based on the profile of waste stream characteristics 
and management practices developed for the Base 
Case and Green Economy Scenarios, this section com­
pares the employment implications of each scenario. 
The analysis covers the various stages of materials 
management including collection, hauling and pro­
cessing, if any, as well as the ultimate disposition of the 
collected materials through reuse/remanufacturing, 
new product manufacturing, composting, or disposal 
via landfilling or incineration. 

A number of state and national studies have been con­
ducted to estimate the level of economic activity and 
employment of the recycling industry. Two primary 
approaches have been used. The first is a "bottom-up" 
approach whereby the relevant business categories are 
identified and data on their direct activity is gathered 
from existing sources (e.g., U.S. Census Bureau's Eco­
nomic Census and others) on the number of establish­
ments, employment and payroll. For those business 
categories where existing data is limited, surveys of es­
tablishments and statistical analysis of the results have 
been used, or estimates have been derived from a vari­
ety of sources such as trade organizations, industry ex­
perts and literature reviews. The frequently-cited U.S. 
Recycling Economic Information Study (2001) pub­
lished by the National Recycling Coalition with U.S. 
EPA support used this approach.32 In 2009, the North­
east Recycling Council produced the Recycling Eco­
nomic Information Study Update (REI Update) for five 
states in the Northeast, using a modified version of 
this methodologyY 

The second is a "top-down" approach in which surveys 
are conducted of various recycling and reuse business 
sectors, defined by material, to collect data on tonnages 
managed and employment at each establishment. From 

these data, estimates of jobs per tonnage are derived for 
each of the relevant sectors. In the 1990s the Institute 
for Local Self Reliance (ILSR) used this approach to de­
velop a set of job production estimates for 11 
recycling/reuse/processing business categories as well as 
for composting, landfilling and incineration.34 These job 
production estimates are still widely cited in assess­
ments of job impacts of various solid waste manage­
ment alternatives.35 

Unfortunately, neither approach provides a compre­
hensive data set that matches the EPA material cate­
gories discussed in the previous sections of this report 
or the full range of management activities discussed 
below. Thus, there are no ready-made standardized 
national data sets that can be used directly, nor are 
there comprehensive and up-to-date state or other 
sub-national data sources or job production esti­
mates36 available that would allow us to estimate the 
economic and job impacts of current and expanded 
recycling/reuse/com posting activity in the U.S. 

Therefore, we have used a hybrid approach in the cur­
rent analysis, relying on a combination of the key 
sources mentioned above. Each of these sources has 
limitations. The challenge was to use the existing stud­
ies in new ways that produce reasonable, defensible es­
timates of the likely economic and job impacts. In 
order to conduct scenario analyses, we derived esti­
mates of jobs produced per 1,000 tons of MSW man­
aged for each of the diversion and disposal 
management activities- collection, processing, manu­
facturing, reuse/remanufacturing, landfilling and in­
cineration. We derived these estimates for each 
material disposed- paper, glass, metals, plastics, rub­
ber, textiles, wood, food scraps, yard trimmings, mis­
cellaneous organic wastes and other wastes. These job 
production estimates are summarized in Table 5. 
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In evaluating the jobs and direct economic impacts of 
the Green Economy Scenario, we adopted the three 
categories used in the 2009 REI Update that character­
ize the economic activity associated with materials 
management:37 

l. Recycling Industries: includes collection and pro­
cessing of recyclables to make them available for use in 
new industrial processes. (Referred to as the "Supply 
Side" of the "Recycling Industry" in 2001 REI Study.) 
These include the following: 

Municipal residential recycling collection 

Private recycling collection 

Compost/organics processors 

Materials Recovery Facilities (MRFs, where 
recyclables are sorted) 

Recyclable materials wholesalers 

Plastics reclaimers 

2. Recycling Reliant Industries: includes industries 
that purchase secondary materials from the Recycling 
Industry (referred to as the "Demand Side" of the "Re­
cycling Industry" in the REI 2001 Study). Note that 
often these manufacturing industries can use both vir­
gin and recycled or "secondary" material inputs, rather 
than exclusively using recycled materials. These in­
clude the following: 

Glass container manufacturing plants 

Glass product producers 

Nonferrous secondary smelting and refining mills 

Nonferrous product producers 

Nonferrous foundries 

Paper and paperboard mills/deinked market 
pulp producers 

Paper-based product manufacturers 

Pavement mix producers (asphalt and aggregate) 

Plastic product manufacturers 

Rubber product manufacturers 

Steel mills 

Iron and steel foundries 

Other recycling processors/manufacturers 

Note that our employment impact analysis for the 
Base Case and Green Economy Scenarios for 2030 as­
sumes that the materials recovered through recycling 
remain in the U.S. and are utilized as inputs by domes-

tic manufacturers. While we recognize that this is not 
the case today, it is consistent with a variety of poten­
tial policy or regulatory developments such as: an in­
dustrial policy that promotes use of recycled inputs by 
U.S. manufacturers (through favored tax treatment, 
for example); implementation of procurement stan­
dards requiring a certain percentage of post-consumer 
recycled fiber in various types of paper (at the state 
level, for example); and climate change legislation that 
results in recognition of the upstream benefits of recy­
cling and increasing the cost of long-distance ship­
ment of recycled fiber. 

3. Reuse and Remanufacturing Industries: includes 
those industries that directly reuse and/or remanufac­
ture products for their original use. (The same name 
was used in the REI 2001 report.) These include the 
following: 

Computer and electronic appliance 
demanufacturers (includes remanufacturers) 

Motor vehicle parts (used) 

Retail used merchandise sales 

Tire retreaders 

Wood reuse 

Materials exchange services 

Other reuse 

To derive the job production factors and estimate the 
number of jobs produced by sector and material we 
relied on a combination of sources. The National Re­
cycling Economic Information Study (2001) was the 
most complete source of data for most Recycling In­
dustries and Recycling-Reliant Industries. We com­
bined various waste categories (using weighted 
averages based on tonnage) to match the jobs produc­
tion estimate with the material categories from the 
EPA MSW generation data discussed in previous sec­
tions of this report. 

The REI approach has been criticized for not distin­
guishing economic activity and jobs in certain manu­
facturing sectors (e.g., glass) that use both virgin and 
recycled material inputs,38 which resulted in all jobs in 
those manufacturing sectors being considered "recy­
cling" jobs, whether or not the jobs processed recycled 
materials. We have addressed this issue by deriving job 
estimates per ton by material from the REI data and 
applying these estimates only to the tons of waste that 



ln-Buildingjob Creation from Enhanced Commercial 
and Institutional Recycling and Composting Programs 

As discussed above, enhanced recycling and com posting programs create a large number of jobs in 
collection, processing, composting, manufacturing and reuse/remanufacturing. For the commercial/in­
stitutional sector to achieve high levels of waste diversion of high quality materials requires increased 
training for employees as well as additional in-building collection and handling. Where such programs 
exist, employees no longer simply toss all waste in a single trash can, and maintenance and custodial 
staff no longer collect a single stream of waste. Moreover, to enhance the likelihood of high employee 
participation rates and maximum diversion, experience has shown that recycling and com posting 
waste needs to be made at least as convenient as disposing it. While source-separated programs re­
quire more effort, they result in higher quality recyclables with greater value in the marketplace. 

To operate these programs effectively in terms of diverting a high fraction of waste and maintaining 
good quality recyclable streams with minimum contamination requires additional in-building mainte­
nance and/or custodial staff who are trained to: (I) collect from two or three receptacles at each 
work station or other location (classroom, conference room, lunch room, bathroom, etc.) instead of 
one trash can; (2) aggregate the materials collected (still in separate streams) so they can be picked up 
by haulers for recycling or com posting; and (3) perform inspection and quality-control activities to en­
sure minimal contamination of the various waste streams (e.g., wet food waste is not mixed in with ei­
ther recyclables or the non-divertible waste stream, inorganic wastes are not mixed in with 
compostable materials, etc.). 

To date, no reliable data that can be generalized has been developed that estimates the in-building job 
creation impacts of enhanced recycling/com posting programs. What is clear is that multiple bins with 
separate waste streams alter the nature and time requirements of in-building waste collection. A 
countervailing impact is that trash is greatly reduced and that may allow for less frequent collection of 
that stream (not so for food/organic waste, which must be collected on a daily basis). 

The city of San Francisco provides an excellent example of an enhanced recycling and com posting 
program and the potential for creating additional jobs. As described elsewhere in this report, the city 
passed a Mandatory Recycling and Composting Ordinance in late 2009. The ordinance requires resi­
dents and businesses to separate refuse into recyclables, compostables and trash, and all property 
owners to subscribe to an adequate collection service. In 20 I 0, San Francisco exceeded its ambitious 
goals and achieved a 77-percent diversion rate. 

Though it is too early to have a good sense of the numbers of additional in-building jobs created by 
the significant increase in commercial and institutional recycling and com posting, and much depends 
on the specific collection practices adopted, there are some early indications of job growth. For ex­
ample, a handful of large office buildings have hired sorters to ensure minimal contamination of the 
collected material streams. In addition to quality control, they prepare the materials for hauling. It re­
mains to be seen the degree to which additional staff will be required in the long term, after a manda­
tory program is in place for some time and considered standard practice. 
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are recycled and used as inputs in manufacturing 
processes.39 This is one of the reasons why our new es­
timates of jobs in the recycling sector are lower than 
the jobs estimated in the 2001 REI Study. 

For the Reuse and Remanufacturing Industries, there 
was only employment-per-tonnage data available from 
ILSR in a series of reports since the 1990s. We have 
mapped these categories to the materials that are being 
reused/recycled (and thus bypassing the collection/pro­
cessing stages). 

Finally, the REI studies do not address the economic 
activity or jobs related to waste disposal. Thus, for 
landfilling and incineration we have used the ILSR dis­
posal jobs per tonnage estimates. 

TableS 
Job Produqtion Estimates by Management Activity - MSW 
(Jobs per 1000 Tons 

Yard Trimmings 

Misc. Inorganic 
Wastes 

The job production estimates used in our analysis are 
summarized in Table 5. As indicated, waste disposal is not 
labor intensive and generates the fewest jobs per ton of 
waste (0.1 jobs per 1,000 tons). This is not surprising 
given that the capital intensive equipment used at dis­
posal facilities can handle large tonnages with few em­
ployees. Materials collection also generates relatively few 
jobs. Based on detailed data collected in 2010 by CM 
Consulting on behalf of the Container Recycling Institute 
for a forthcoming report on job creation, we have as­
sumed that 1.67 jobs are created per 1,000 tons of mate­
rial collected for recycling or composting and 0.56 jobs 
per ton for disposal. Note that the collection job produc­
tion estimate for recyclables is expected to decline to 1.23 
jobs per 1,000 tons by 2030 as single-stream recyclables 
collection continues to grow. These figures reflect the fact 

0.56 0. 10 



that job creation related to materials collection varies by 
material type (mixed wa~te versus mixed recydables ver­
sus source-separated recyclables) and that less labor per 
ton collected is required for mixed waste loads (slated for 
disposal) than for recydables/compostables collection. 

Our assumption for processing of recyclables (two jobs 
per 1,000 tons) and organics (0.5 jobs per 1,000 tons) 
may also be somewhat conservative as the 2009 REI 
Update for five northeastern states estimated 2.73 jobs 
per 1,000 tons processed. 

Job estimates derived from the REI Study for the vari­
ous man ufacturing sectors that use recyclable materials 
demonstrate the labor intensity of manufacturing. 
These job production estimates vary greatly by mate­
riaVsector: from less than three jobs per 1,000 tons for 
wood and textiles, to about four jobs per 1,000 tons for 
paper as well as iron and steel manufacturing, to about 
10 jobs per I ,000 tons for plastics and more than 17 jobs 
per 1,000 tons for nonferrous metals. 

· Reuse and remanufacturing activity is particularly labor 
intensive with job production estimates of more than 
seven jobs per 1,000 tons for several materiaVproduct 
categories and around 20 jobs per 1,000 tons for metal 
products.40 Such high job production estimates for 
reuse and remanufacturing are consistent with the sig­
nificant labor required for disassembly, inspection, re­
pair/ refurbishment, reassembly and testing. 

B. JOBS RElATED TO CURRENT 

(2008) MSVI' t1ANAGEMENT SYSTEM 
In 2008 an estimated 666,000 direct jobs were associated 
with MSW management in the U.S. This figure is based 
on the job production estimates presented in Table 5 
applied to the current waste generation and manage­
ment system described in Section II.A and summarized 
in Figure S. As summarized in Figure 11, of the approxi­
mately 666,000 jobs related to MSW management in 
2008, the vast majority (about 574,000 jobs, or 86 per­
cent) are associated with recycling and composting, and 
only a small fraction (about 92,000 jobs, or 14 percent) 
with disposal through landfilling and incineration. Re­
call that in terms of tons managed in 2008, recycling 
and composting accounted for only about 33 percent of 
total MSW generated and about 67 percent was dis­
posed through landfilling or incineration. 

Of the jobs associated with recycling and composting, 
manufacturing using recycled materials is dominant 
(accoun ting for almost 288,000 jobs), followed by col­
lection (133,000) and materials processing (115,000 
jobs). There are far fewer jobs associated with reuse 
and remanufacturing (26,000 jobs) and composting 
(11,000). This reflects the product of the relative inten­
sity of these management activities and the magnitude 
of the waste flows handled by each activity. 

Figure II 

U.S. jobs by MSW Management 
Activity, 2008 
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A more detailed presentation of job creation by manage­
ment activity and material is included in Appendix D. 

With the large discrepancy in job creation per ton be­
tween recycling and composting on the one hand, and 
disposal on the other, increasing diversion rates has a 
very significant impact on job creation . This is sum­
marized in the discussion of the Base Case and Green 
Economy Scenarios in 2030. 

C BASE CASE SCENARIO·- MSW 
MANAGEMENT JOB CREATION (2030) 
As described in Section III, Base Case waste generation 
projections to 2030 are driven by two primary factors: 
population growth and per capita generation. In the 
base case, population is assumed to grow by about 23 
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percent to almost 374 million by 2030, while per capita 
generation is expected to remain constant at I ,697 
pounds per year. In terms of waste management and 
job creation, a third factor, the rate of waste diversion 
versus· disposal, is important. Based on recent trends in 
national waste management practices, the diversion 
rate is assumed to grow modestly over this period 
from 33 percent in 2008 to 41 percent in 2030.41 

Figure 12 presents a summary of the number of jobs 
by MSW management activity in the Base Case in 
2030. Due to an increase in overall tonnage managed 
and the increase in the diversion rate between 2008 
and 2030, the number of total jobs grows in the Base 
Case from 666,000 to almost 946,000 jobs (growth of 
about 280,000 jobs, or 42 percent). 

Figure 12 
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Virtually all of this growth results from waste diversion 
activity. Whi.le there is very modest absolute tonnage 
growth in waste disposal in 2030, this generates only 
11,000 additional jobs. On the other hand, there is ap­
proximately 47-percent growth in recycling-related 
jobs. In absolute terms this is again dominated by recy­
cling-based manufacturing,42 as well as recydables 
processing. Collection, reuse and remanufacturing, 
and to a small extent com posting, also contribute to 
Base Case job growth in 2030. 

D. GREEN ECONOMY SCENAR,O- i"1SW 

f"'ANAGEMEN- j :>B CRL:ATION 12030) 
The Green Economy Scenario is characterized by an 
aggressive recycling and com posting program that re­
sults in a 75-percent overall waste diversion rate (see 
Section IV). The growth in the overall waste stream is 
identical to the Base Case. The achievement of 75-per­
cent diversion through a comprehensive set of pro­
grammatic, regulatory and policy measures results in 
dramatic increases in employment. 

Figure 13 
U.S. jobs by MSW Management Activity, 
2030 - Green Economy Scenario 
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As summar ized in Figure 13, total employment in 
MSW management reaches almost 1.7 million in the 
Green Economy Scenario. Whereas the Base Case Sce­
nario generates about 280,000 incremental jobs by 
2030 (946,000 minus 666,000), the Green Economy 
Scenario generates more than 1 million (1,017,000) in­
cremental jobs (1,684,000 minus 666,000). This is 
739,000 jobs more than the Base Case. 

Note that our jobs analysis does account for direct job 
losses in waste collection for disposal and at the dis­
posal facilities themselves. However, it does not ac­
count for the upstream job losses in mining and 
processing associated with the substitution of recycled 
for virgin material inputs in manufacturing. Unfortu-



nately, standard data for all materials and processes to 
make such job loss estimates is not available. Based on 
the limited data for a small number of materials re­
viewed for the current study, these losses appear to be 
relatively small, and a significant fraction will occur 
outside of the U.S. Also, we have not assessed any neg­
ative employment changes that might occur as a result 
of income going away from capital toward labor-but 
evidence suggests that there would be a net positive 
gain in jobs due to the higher labor intensity of the 
Green Economy.43 

On a percentage basis the programmatic and policy ef­
forts in the Green Economy Scenario result in very sig­
nificant increases in reuse and remanufacturing as well 
as com posting. Thus, 2030 reuse and remanufacturing 
employment grows from about 41,000 in the Base 
Case to almost 216,000 in the Green Economy Sce­
nario. Composting-relatedjobs grow from 17,000 to 
almost 33,000. In absolute terms, recycling-based 
manufacturing still comprises the largest share of ad­
ditional jobs in 2030.H 
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Not only are all the new jobs generated in recycling 
and com posting related activities, there is a noticeable 
drop in the already small fraction of jobs related to 
disposal. Thus, disposal jobs decline from about 
104,000 in 2008 to 34,000 in 2030. A comparative 
summary of job creation in the Base Case and Green 
Economy Scenar ios is presented in Figure 14.4s 

E. JOBS RELATED TO CURRENT 
(2008) C 11) • .. \NnGEIVEN ..... svSTEM 
In 2008 an estimated 195,000 jobs were associated with 
the C&D management system in the U.S. This figure is 
based on the current C&D waste generation and man­
agement system described in Section ll.B and summa­
rized in Figure 6, plus the job production estimates 
presented in Table 5. As summ arized in Figure 15, of 
the approximately 195,000 jobs related to C&D man­
agement in 2008, the vast majority (about 83 percent) 
are associated with diversion, and only a small fraction 
(about 34,000 jobs, or 17 percent) with collection and 
disposal through landfilling. Recall that in terms of 
tons managed in 2008, recycling and composting ac­
counted for only about 30 percent of total C&D gener­
ated and about 70 percent was disposed through 
landfilling or incineration. 
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U.S. Jobs by C&D 
Manageme nt Activity, 2008 
(Toto/ joh•- 19~.854} 

~6.635 

H % 

21.21 8 
II% 

55,017 
28% 

KEY Diversion Collection • Diversion Other Use 

".1 Diversion Processing ll Disposal Collection 
Diversion Hanuracturing Disposal Landfill 

• Diversion Reuse Disposal incineration 
& Remanufacwnng 

Of the jobs associated with C&D recycling, processing 
of recyclables and use of recycled materials in manu­
facturing accounts for more than half of total jobs re­
lated to C&D management (28 percent and 24 percent, 
respectively), followed by reuse (24 percent). This re­
flects the product of the labor intensity of these man­
agement activities and the magnitude of the waste 
flows handled by each activity. 
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job Creation Opportunities from Deconstruction: 
An Alternative to Demolition and C&D Landfilling 

Each year hundreds of thousands of residential and commercial buildings are demolished in the U.S., with the 
vast majority of the demolition waste disposed in landfills. While certain high-value materials such as metals are 
sometimes removed prior to demolition, particularly from commercial buildings, generally the entire building is 
taken down and landfilled as undifferentiated C&D waste. Following preparatory work to remove hazardous 
materials such as asbestos and to disconnect utilities, demolition is usually a fast process in which a site with a 
home or small building can be cleared for new structures in one or two days. Larger buildings may require the 
use of a wrecking ball or other heavy equipment but the aim is the same: remove the structure as quickly as 
possible. The speed and ease of readying a site for a new use is a key advantage of demolition. 

At the same time, demolition generates large quantities of waste that must be disposed and can be costly, 
particularly in terms of landfill tip fees. Moreover, demolition relies on machines such as cranes, excavators 
and/or bulldozers, and most projects require only a small number of workers/operators for short periods. 

In contrast, deconstruction involves taking a building apart while carefully preserving valuable elements for 
re-use and recycling. Deconstruction is often described as "construction in reverse," where materials within 
a building are giVen a new life. In addition to windows, doors, flooring, appliances and bathroom fixtures, 
among the materials most readily reclaimed are brick, stone and wood. Materials are removed and segre­
gated by material type for reuse or recycling. Carefully planned deconstruction projects have achieved up­
wards of 90-percent landfill diversion rates. 

While deconstruction is an old practice, for decades it has been a marginal activity accounting for only a tiny 
fraction of building removalsY In recent years, however, the sustainability and green building movements 



~ ... -.............. __ , ... ,_ ....................................... , ...... _______________ _ 

have revived interest in deconstruction due to its environmental benefits, particularly the capture and reuse 
of embedded energy and the reduction in greenhouse gas emissions, as well as the diversion of large quantities 
of materials from landfills and the recovery and use of recyded materials in place of virgin resources. Another 
potential benefit is the United States Green Building Council's LEED (Leadership in Energy and Environmental 
Design) building certification program, which offers a number of credits for reusing recovered materials. 

Given that deconstruction generally occurs on-site and is relatively labor-intensive, there are important local 
economic benefits, including the creation of "green jobs." Though reliable data are not readily available, and 
the current report does not explicitly consider the job creation potential of deconstruction, a recent analysis 
assessed the relative job-creation impacts of deconstruction versus demolition and concluded that "for every 
one demolition job lost, approximately 5 to 7 deconstruction jobs were created."48 The Institute for Local 
Self Reliance (ILSR) estimates that nationally deconstruction "could create as many as 200,000 full-time equiv­
alent jobs each year." 49 The Deconstruction Institute (a Sarasota-based partnership of the Florida Depart­
ment of Environmental Protection, the University of Florida and others) estimates that "deconstruction of a 
2.000 square foot home will create 38 more worker-days at a living wage than would demolition."50 The in­
stitute has developed an online benefit calculator so users can estimate the land use, economic (including 
jobs), energy and greenhouse gas benefits of building deconstruction relative to demolition. 

Deconstruction also presents an excellent on-the-job training opportunity for apprentices or trainees in the 
building trades, as taking down a structure teaches workers a variety of skills required in building construc­
tion. Moreover, deconstruction has been recognized as a contributor to community development and can be 
used in federally funded public housing and urban revitalization projects, providing further training and em­
ployment opportunities. 

The economics of deconstruction vary by project. The time required and labor costs are the main draw­
backs. The deconstruction process for small buildings can take weeks, whereas demolition may be com­
pleted in a day or two. The higher labor costs can be offset to a lesser or greater degree depending on a 
number of factors, including: the degree to which the recovered materials can be reused on-site (e.g., in a 
new structure), the regional market for reclaimed materials, the potential for donating materials to local non­
profits (e.g., Habitat for Humanity's ReStore) for income tax write-offs, and the cost of landfill tipping fees 
that are avoided. 

The development of a range of new equipment and facilities has allowed for the easier segregation of waste 
types and materials processing. Some reclaimed materials, such as demolished concrete may be crushed and 
reused on-site (for ground stabilization or as aggregate in the mixing of concrete), while much is transported 
off-site for processing. Wood waste, for example, can be reused for its original purpose, or processed and 
used to manufacture engineered wood products such as fiberboard and chipboard, or composted. 

The existence of markets for the recovered material is an important component of a successful deconstruc­
t ion program. These might include commercial architectural salvage businesses, reclamation yards and not­
for-profit salvage warehouses. According to ILSR there are now more than 400 deconstruction businesses in 
the U.S. This has led to the establishment of the Building Materials Reuse Association, a trade group for the 
industry. Municipalities and states can promote deconstruction and the development of processing capacity 
and end markets through a variety of regulatory measures (e.g., the ban on landfilling of unprocessed C&D 
waste in Massachusetts) and incentives, such as support favorable tax treatment for investment in new 
processing facilities. 
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F. BASE CASE SCENARIO - C&D 
MANAGEMENT jOB CRE.ATlON (2030) 
As described in Section III, Base Case C&D waste gen­
eration projections to 2030 are driven primarily by 
population growth, and the C&D diversion rate re­
mains at 30 percent throughout the period. Figure 16 
presents a summary of the number of jobs by MSW 
management activity in the Base Case in 2030. Due to 
an increase in overall tonnage managed and the in­
crease in the diversion rate between 2008 and 2030, the 
number of total jobs grows in the Base Case from 
about 195,000 to 283,000 jobs (growth of more than 
88,000 jobs, or 45 percent). 

Figure 16 

U.S. Jobs by C&D Management 
Activity, 2030 - Base Case 
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As summarized in Figure 16, of the approximately 
283,000 jobs related to C&D management in 2030, the 
vast majority (about 87 percent) are associated with di­
version, and only a small fraction (about 37,000 jobs, or 
13 percent) with collection and disposal through land­
filling. Recall that in terms of tons managed in 2008, re­
cycling and composting accounted for only about 30 
percent of total C&D generated and about 70 percent 
was disposed through landfilling or incineration. 

Of the jobs associated with C&D recycling, material 
p rocessing and use of recycled materials in manufac-

turing accounting for 55 percent of total jobs related to 
C&D management, followed by reuse (25 percen t). 
This reflects the product of the labor intensity of these 
management activities and the magnitude of the waste 
flows handled by each activity. 

G. GREEN ECONOI'1Y SCENARIO- C&D 

-.A\ AGEMENT JOB CPE. 4 tiON (2030) 
The Green Economy Scenario is characterized by an 
aggressive C&D recycling program that results in an 
80-percent overall waste diversion rate (see Section 
IV. B). T he growth in the overall C&D waste stream is 
identical to the Base Case. The achievement of 80-per­
cent diversion through a comprehensive set of pro­
grammatic, regulatory and policy measures results in 
dramatic increases in employment.46 

Figure 17 

U.S. Jobs by C&D Management Activity, 
2030 - Green Economy Scenario 
(Torol jobt• 66J.849) 
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As summarized in Figure 17, total employment in 
C&D management reaches almost 664,000 jobs in the 
Green Economy Scenario. With significantly higher 
material recovery rates, jobs associated with C&D 
disposal decline to just 2 percent (about 12,000 jobs) 
of the total C&D related workforce. Whereas the Base 
Case Scenario generates about 88,000 incremental 
C&D management jobs by 2030, the Green Economy 
Scenario generates 469,000 incremental jobs, more 
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than a five-fold increase. Jobs related to manufactur­
ing of C&D recycled materials account for about 44 
percent of these jobs, while about 27 percent are as­
sociated with materials processing, and 22 percent 
with reuse. 

Figure 18 

U.S. Jobs by C&D Waste Flow 

2008 2030 Base Case 2030 Green Economy 
Scenario 
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In summary, the Green Economy Scenario for the 
C&D waste stream results in more than 380,000 more 
jobs than the Base Case Scenar io in 2030. This com­
par ison is summarized in Figure 18. 

H. SU~·1fviARY: TOTAL MSW AND C&D 
jOB lt'<'lPACTS IN 2030. BASE CASE AND 

GREEN ECONOt1Y SCENARIO 
Processing and recycling or com posting discarded ma­
terials creates far more jobs than disposing of them. 

and disposal) in 2008 and in 2030 for both the Base 
Case an d Green Scenario. In 2008, total employment 
to manage the MSW and C&D streams was approxi­
mately 861,000. Relative to 2008 levels, in 2030 the 
Base Case produces an estimated additional 368,000 
direct jobs, driven primarily by population growth and 
a modest increase in the diversion rate. In contrast, by 
2030 the Green Economy Scenario creates an esti­
mated LS million additional jobs compared with 2008, 
more than 1.1 million more jobs than in the Base Case. 

Table 6 
Total MSW and C&D Job Impacts 
Base Case and Green Economy Scenario 
(Number of}obs) 

Figure 19 

Total MSW and C&D Job Impacts 
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recycled materials in the manufacture of new products 
is particularly labor intensive. With the large discrep­
ancy in job creation per ton between recycling and 
composting on the one hand, and disposal on the 
other, increasing diversion rates has a very significant 
impact on job creation. 

Table 6 and Figure 19 summar ize the total employ­
ment from MSW and C&D management (diversion 
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Table 5 Sources: These job production estimates were derived based on the following sources: U.S. Recycling Economic Information Study. prepared 
for the National Recycling Coalition, Inc. by R. W. Beck. Inc .• 2001; Recyc:ling Economic Information Study Update: Delaware, Maine. Massachusetts, 
New York, and Pennsylvania, prepared for the Northeast Recycling Council by DSM Environmental and MidAtlantic Solid Waste Consultants, Feb­
ruary. 2009; Resource Management in the State of Delaware, prepared for the Delaware Natural Resources and Environmental Control by The Insti­
tute for Local Self-Relia~~ce, 2007; and data collected in 2010 by CM Consulting on behalf of the Container Recycling Institute for a forthcoming 
report on job creation from recycling. 

Figure 11 Source: Based on job production estimates summarized in Table 5, applied to 2008 waste generation and management system as summa­
rized in Figure 3. 

Figure 12 Source: Based on job production estimates summarized in Table 5, applied to 2030 Base Case waste generation and management system as 
summarized in Figure 5. 

Figure 13 Source: Based on job production estimates summarized in Table 5. applied to 2030 Green Economy Scenario waste generation and man­
agemeTJt system as summarized in Figure 7. 

Figure 14 Source: Based on job production estimates summarized in Table 5, applied to 2008 and the 2030 Base Case and Green Economy Scenario 
waste generation and management systems as summari.zed in Figttre 3, 5 and 7, respectively. 

Figure 15 Source: Based on job production estimates summarized in Table 5, applied to 2008 C&D waste generation and management system tiS 

summarized in Table 2. 

Figure 16 Source: Based on job production estimates summarized in Table 5, applied to 2030 C&D waste ge11eration and managemetJt system as 
summarized in Table 3. 

Figure 17 Source: Based on job production estimates summarized in Table 5, applied to 2030 Green Economy Scenario waste generation and man­
agement system as summarized in Table 4. 

Figure 18 Source: Based on job production estimates summarized in Table 5, applied to 2008 and the 2030 Base Case and Green Economy Scenario 
waste generation and managemetJt systems as summarized in Tables 2, 3 and 4, respectively. 

Table 6 Sources: See Figures 11 - 13 and 15 -17. 

42 Figure 19 Sources: See Figures 14 and 18. 
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VI. ENVIRONMENTAL EMISSIONS IMPACTS: 
BASE CASE AND GREEN ECONOMY SCENARIO 

A ~1ETHODOLOGY 
To assess the relative environmental impacts of the al­
ternative waste management scenarios in 2030 for the 
U.S., we utilized the Measuring Environmental Bene­
fits Calculator (MEBCalc™) model, a life-cycle assess­
ment (LCA) tool developed by team member Jeffrey 
Morris. The model employs a life-cycle approach to 
capture the input of energy and the output of wastes 
and pollution that occur over the three phases of a ma­
terial's or product's life cycle: 

• Upstream phase- resource extraction, materials 
refining and product manufacturing; 

Use phase- product use; and 

• End-of-life phase- management of product 
discards. 

Figure 20 

Schematic of a Life-Cycle Assessment 

The LCA approach employed in MEBCalc™ is shown 
in Figure 20. It depicts how reuse and recycling elimi­
nate the need for the upstream phase, thereby conserv­
ing energy and reducing releases of waste and 
pollutants in the production of goods and services. 
Most of this environmental value comes from pollu­
tion reductions in the manufacture of new products 
made possible by the replacement of virgin raw mate­
r ials with recycled materials and the replacement of 
synthetic petroleum-based fertilizers with compost. 

The model utilizes the best data sources available, rely­
ing on the following: 

" US EPA WAste Reduction Model (WARM) 

" US EPA MSW Decision Support Tool (DST) 

Final Disposition -
Landfill, Combustion, 

Recycle or Reuse 

OPEN-LOOP RECYCLING: One or limited number of return cycles into product that is then disposed. 

CLOSED-LOOP RECYCLING: Repeated recycling into same o r similar product, keeping material from disposal. 
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Carnegie Mellon University Economic Input­
Output Life Cycle Assessment (EIO-LCA) model 

Washington State Department of Ecology Con­
sumer Environmental Index ( CEI) model 

Peer-reviewed journal articles authored by team 
member Jeffrey Morris 

The environmental benefits estimates are based on 
pollution reductions that decrease the potential for 
seven categories of damage to public health and 
ecosystems: 51• 52 

Climate change 

Human disease and death from particulates 

Human disease and death from toxics 

Human disease and death from carcinogens 

Eutrophication 

Acidification 

Ecosystems toxicity 

Life cycle analysis and environmental risk assessments 
provide the methodologies for connecting pollution of 
various kinds to these seven categories of environmen­
tal damage. For example, releases of various green­
house gases- carbon dioxide (COz), methane (CH4), 
nitrous oxide (NzO), chlorofluorocarbons (CFCs) and 
others- cause global warming which leads to climate 
change. The United Nations Intergovernmental Panel 
on Climate Change (IPCC) has thoroughly reviewed 
the scientific data to determine the strength of each 
pollutant relative to carbon dioxide in causing global 
warming. Based on these global warming potential 
factors the emissions of all greenhouse gas pollutants 
are aggregated into COz equivalents (eCOz). 

Similar scientific efforts enable the quantity of pollu­
tant releases to be expressed in terms of a single indi­
cator for the other six categories of environmental 
damage. This greatly simplifies reporting and analysis 
of different levels of pollution. By grouping pollution 
impacts into a handful of categories, environmental 
costs and benefits modeling is able to reduce the com­
plexity of tracking hundreds of pollutants. This makes 
the data far more accessible to policy makers. For this 
process the Measuring Environmental Benefits Calcu­
lator relies on the methodologies used in U.S. EPA's 
TRACT (Tool for the Reduction and Assessment of 
Chemical and other environmental Impacts) model 

and the Lawrence Berkeley National Laboratory's Cal­
TOX model. 53

• 
54 

For key materials in the MSW and C&D streams the 
methodology aggregates pollutants for each environ­
mental impact category in terms of the following indi­
cator pollutants: 

' Climate change -carbon dioxide equivalents 
(eCOz) 

Human health-particulates- particulate matter less 
than 2.5 microns equivalents (ePMz.s) 

Human health-toxics55
- toluene equivalents 

(eToluene) 

Human health-carcinogens- benzene equivalents 
(eBenzene) 

Eutrophication- nitrogen equivalents (eN) 

'' Acidification- sulfur dioxide equivalents (eS02) 

Ecosystems toxicity- herbicide 2,4-D equivalents 
(e2,4-D) 

Additional documentation of the model is provided in 
Appendix E, Documentation for the Measuring Envi­
ronmental Benefits Calculator model, which references 
the supporting documentation for the other tools and 
sources mentioned previously. 

Key Modeling Assumptions 
The model was applied to the U.S. waste stream ton­
nages and material composition as reported in Section 
II: 2008 current system, Section III: 2030 Base Case 
Scenario, and Section IV: 2030 Green Economy Sce­
nario. The management systems for each material in 
the various scenarios are summarized in figures and 
tables in their respective sections. 56 

Note that the following definitions and assumptions 
are used in the MEBCalc™ model to calculate there­
sults reported in this section: 

Recycling: closed loop material recycling 

Composting: aerobic composting 

WTE Incineration: mass burn thermal conver­
sion/advanced thermal recycling (offset to natural 
gas powered electricity generation) 

Landfill plus Energy: 75 percent methane capture 
and conversion to electricity in an internal com­
bustion engine (offset to natural gas electricity) 



Recycled: closed loop discarded-materials-content 
products 

Virgin: newly extracted raw-materials-content 
products 

Key assumptions used in the MEBCalc™ model for cal­
culating the life-cycle emissions include the following: 

All emissions resulting from landfilling a particular 
waste material that will occur over a hundred-year 
time period as a result of burying that material are 
modeled as if they occur at the time of landfilling. 

Material decomposition rates are taken from the 
WARM model and are based on national dry-tomb 
standard landfills. 

Similarly, carbon storage rates for each waste mate­
rial are based on the WARM model. 

Net GHG emissions are based on (1) gross GHG 
emissions per ton MSW, including transport re­
lated emissions; (2) any increases in carbon stocks 
due to waste management practices (e.g., landfill­
ing results in continued carbon storage as a por­
tion of the organics disposed in a landfill do not 
decompose); and (3) energy generation from 
waste that displaces fossil fuel consumption and 
related emissions. This approach is the same as 
that used by EPA and can be summarized as fol­
lows: Net GHG emissions= Gross GHG emissions 
- (Increase in carbon stocks +Avoided utility 
GHG emissions). 

COz emissions from biogenic waste (e.g., paper, yard 
trimmings, food discards) are accounted for accord­
ing to IPCC guidelines and consistent with EPA's ap­
proach in WARM and DST. That is, carbon 
emissions from biogenic sources are considered as 
part of the natural carbon cycle- returning C02 to 
the atmosphere that was removed by photosynthesis 
- and their release does not count as adding to at­
mospheric concentrations of carbon dioxide, except 
that waste management activities that maintain stor­
age of previously sequestered biogenic carbon over 
the 100-year time period of the climate impacts 
analysis are credited for that continued storage in 
comparison to waste management activities that re­
sult in the release of that previously sequestered car­
bon. Conversely, COz emitted by burning fossil fuel, 
is counted because it enters the cycle due to human 
activity. Similarly, methane emissions from landfills 

are counted (even though the carbon source is 
largely biogenic) because the methane is generated 
only as a result of the anaerobic conditions that 
human landfilling of waste creates. 57 

A landfill gas (LFG) capture rate of 75 percent is as­
sumed. This is consistent with the default capture 
rate used in EPA's WARM model.58 

Landfilling of municipal waste combustion ash is 
considered in the model, including emissions from 
transport to an ash landfill. Virtually all carbon is 
assumed to be combusted in the incineration 
process. Thus, for modeling purposes MWC ash 
contains no carbon. 

Traditional MWC reduces the volume of waste by 
90 percent. This is consistent with the assumptions 
used in U.S. EPA's Decision Support Tool. 

4 For MWCs, 70 percent of ferrous metal is assumed 
to be recovered from ash and recycled. This is con­
sistent with the DST assumptions. 

Emissions from operational activities at landfills and 
MWC facilities, such as use of heavy equipment as 
well as landfill leachate and MWC ash management, 
are based on the DST and taken into account. 

The generation of electricity from landfill gas is as­
sumed to be done using internal combustion engines. 

Collection, transfer and transport distances are as­
sumed to be similar across disposal technologies. 
Waste transport of up to 200 miles by truck and 
400 or more miles by rail is modeled for transport 
emissions calculations. 

Recycled materials are assumed to be hauled up to 
200 mjles one-way by truck from MRF to end use, 
up to 3000 miles by rail, or up to 7,000 miles by 
ship or barge, depending on the particular mate­
rial recycled. 

The MEBCalc™ model was used to calculate the rela­
tive emissions of the various waste management ap­
proaches under consideration in this report: 2008 
current system, 2030 Base Case Scenario and 2030 
Green Economy Scenario. Table 7 presents a summary 
of the life-cycle emissions per ton of solid waste as cal­
culated using the MEBCalc™ model (based on the 
2030 Green Economy waste management system). 
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Table 7 

Summary of Per Ton Emissions by Management Method 
(Pounds of EmiMions (R£ductions)/lncreose Per Ton•) 

MANAGEMENT 
METHOD 

Recycle/Compost 

Disposal 

*Based on Green Economy composition of recyded!composted materials and of di~ materials. Disposal emission (oaDrs ore the Green 
Economy Scenario weighted avettife {by IDMCif<) of those for landfilling and incineration. See Appendix e for ME8Calc1"' documentation. 

It is important to note that for modern landfills and 
waste-to energy incinerators the emission factors used 
to compare environmental performance are based 
largely on modeling and/or vendor claims for modern, 
state-of-the art facilities, as opposed to actual opera­
tional data from real-world experience. This puts these 
facilities in the best light possible from an environ­
mental performance standpoint. 

For each of the seven major emissions categories mod­
eled, recyclinglcomposting reduces per ton emissions 
considerably more than the waste disposal technolo­
gies. Most of these benefits come from pollution re­
ductions in the manufacture of new products made 
possible by the replacement of virgin raw materials 
with recycled materials plus the replacement of syn­
thetic petroleum-based fertilizers with compost. For 
most pollutants, the relative benefits of upstream di­
version are quite dramatic. For example, recycling 
reduces energy-related eC02 emissions in the manu­
facturing process and avoids emissions from waste 
management. Moreover, paper recycling maintains 
the ongoing sequestration of carbon in trees that 
would otherwise need to be harvested to manufac­
ture paper. On a per ton basis, recycling saves more 
than 30 times more eC02 than disposal. 

It should be noted that the lack of comprehensive 
data for disposal facility emissions profiles, other 
than for GHGs, 6Q makes results for the other six en­
vironmental impacts - acidification, eutrophication, 
releases of particulates damaging to human health, 
and releases of toxics and carcinogens damaging to 
human health and ecosystems - less certain. 

Greenhouse Gas Emissions 
Figure 21 presents a comparison of the total GHG emis­
sions from MSW management in 2008 and in 2030 for 
the Base Case and Green Economy Scenario (referred to 
as an emissions inventory). The 2030 Base Case emissions 
reflect a larger overall waste stream due to projected pop­
ulation growth, and an increase in the diversion rate from 
about 33 to 41 percent. The 2030 Green Economy Sce­
nario has the same growth in the waste stream, but the 
diversion rate increases to 75 percent. In 2030 Base Case 
GHGs total572 million metric tons C02-equivalent 
(MTC02e ), a net increase of 71 million MTC02e over 
2008levels, while total GHGs in the Green Economy Sce­
nario decline to about 405 million MTC02e, 167 million 
MTC02e less than in the Base Case. 

Figure 21 

U.S. Total GHG Emissions from MSW 
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Figures 21 and 22 distinguish GHG generation in terms 
of disposal versus diversion for each scenario as well as 
"upstream" versus "downstream" sources. Downstrean1 
refers to GHGs associated with collection, processing, 
hauling and disposaL whereas upstream refers to GHGs 
from raw material extraction and refining and manufac­
turing. Not surprisingly, the bulk of the net reductions in 
GHG generation from MSW and C&D in the Green 
Economy Scenario results from less waste being disposed. 

Figure 22 
U.S. Total GHG Emissions from C&D 

2008 2030 Base Case 2030 Green Economy 
Scenario 
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The GHG emissions inventory for the C&D management 
system is presented in Figure 22.1t shows a similar pat­
tern whereby total net GHG emissions in 2030 increase in 
the Base Case (from 145 million MTCO~ in 2008 to 172 
million MTC<he in 2030), while in Green Economy Sce­
nario they decline considerably to 105 million MTC02e, 
almost 39 percent below the Base Case emissions. 

Figure 23 presents the GH G emissions data in an alter­
native format, showing GHG savings that accrue from 
diversion activities in the MSW and C&D manage­
ment systems, respectively. For MSW, diversion activi­
ties in the Base Case scenario reduce GHG emissions 
by about 202 million MTC02e, while the Green Econ­
omy Scenario avoids about 387 million MTC02e, al­
most twice the reductions as in the Base Case. 

For C&D, diversion activities in the Base Case scenario 
reduce GHG emissions by about 36 million MTC02e, 

while the Green Economy Scenario avoids about 128 
million MTC02e, about three and a half times the re­
ductions as in the Base Case. 

Figure 23 
Climate Change Emissions Reductions from Diversion 
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The combined additional GHG reductions achieved in 
2030 in the Green Economy Scenario relative to the Base 
Case total276 million MTC02e (185 million tons from 
MSW and 91 million tons from C&D). These reductions 
are equivalent to shutting down about 72 coal-fued 
power plants or taking 50 million cars off the road.61 

Other Emissions Impacting Human 
Health and Ecosystems 
As described above, in addition to assessing emissions 
of greenhouse gases, we have estimated the relative en­
vironmental benefits of the different waste m anage­
ment scenarios for the six other emission categories. 
Three impact public health in terms of human disease 
and death (particulates, toxics and carcinogens), and 
three damage ecosystems (eutrophication from nitro­
gen equivalents, acidification from sulfur dioxide 
equivalents and ecosystem toxicity from herbicide 2,4-
D equivalents). To simplify reporting and analysis the 
quantity of each pollutant category is expressed in 
terms of a single indicator. A detailed explanation of 
~he methodology is provided in Appendix E. 

For each of the other pollutant categories, Figures 24 -
29 present the comparative results of the analysis in 
terms of estimated pollution reduction associated with 
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each scenario. Since these are expressed as emission re­
ductions, larger numbers represent less pollution. Note 
that for all of these pollutants except C02, the contri­
bution in emissions reductions from C&D recycling is 
negligible. This is largely due to the fact that much of 
this material is inert and that the material disposed in 
landfilled rather than incinerated. 

For all pollutants, the Green Economy Scenario pro­
duces far greater emission reductions in 2030 than the 

Figure 24 

Respiratory Emissions Reductions from Diversion 
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Figure 25 
Toxic Emissions Reductions from MSW and C&D Diversion 
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Base Case., resulting in reduced threats to human health 
in terms of respiratory disease, cancer, and other im­
pacts of toxics, as well as improved ecosystem health. 

Environmental Emissions Impacts Summary 
As summarized in the results described above, the 
Green Economy Scenario represents a powerful oppor­
tunity to reduce the human health and ecosystem im­
pacts of pollution from waste management activities. 

Figure 26 

Carcinogenic Emissions Reductions 
from MSW and C&D D iversion 
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Figure 27 

Eutrophication Emissions Reductions 
from MSW and C&D Diversion 
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Figure 28 

Acidification Emissions Reductions from Diversion 
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Figure 29 

Ecosystems Toxic Emissions Reductions 
from MSW and C&D D iversion 
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Figure 21 Sources: Based on applying material-specific emission factors in MEBCalcTM, aggregated and summarized in Table 7, to the waste genem­
tion and composition data for the three scenarios derailed in Sections 11, Ill and rv. 
Figure 22 Sources: Based on applying material-specific emission factors in MEBCalc™, aggregated and summarized in Table 7, to the waste genera­
tion and composition dtlta for the three scenarios detailed in Sections II, Ill and IV. 

Figure 23 Sources: Based on applying material-specific emission factors in MEBCak!•<, aggregated and summarized itl Table 7, to the waste genera· 
tion and composition data for the three scenarios detailed in Sections II, IU and IV 

Figure 24 Sources: Based on applying material-specific emission factors in MEBCalc1M, aggregated and summarized in Table 7, to the waste get~era­
tion and composition data for the three scenarios detailed in Sections II. III and IV. 

Figure 25 Sources: Based on applying material-specific emission factors in MEBCaLcTM, aggregated and summarized in Table 7, to the waste genera­
tion and composition data for the three scenarios detailed in Sections II. III and IV 

Figure 26 Sources: Based on applying material-specific emission factors in MEBCcdc™, aggregated and summarized in Table 7, to the waste genera· 
tion and composition dara for the three scenarios detailed in Sections II, Ill and IV 

Figure 27 Sources: Based on applying material-specific emission factors in .MEBCalc"i, aggregated and summarized in Table 7, to the waste genera­
tion and composition data for tl1e three scenarios detailed in Sections II, Ill and IV 

Figure 28 Sources: Based on applying material-specific emission factors in MEBCalcTM, aggregated and summarized in Table 7, to the waste genera­
tion and composition data for the three scenarios detailed in Sections Tl, Ill and IV. 

Figure 29 Sor1rces: Based 011 applying material-specific emissiort factors in MEBCalcTM, aggregated and summarized in Table 7, to the waste genera-
tion and composition data for the three scenarios detailed in Sections II. TTl and IV 49 
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From: 
To: 
Cc: 
Subject: 
Date: 

Rverson Teddy 
Manzanjlla Enpque· Ebbert Lauw Straus< Alexis 
Yooj Dayjd : Keener Bill : Zjto Kelly · J Blumenfeld · DIAMOND JANE; Heller Zoe 
Re: National Brownflelds grants award announcements Wednesday 
Tuesday, May 07, 2013 5:16:42 PM 

Jane pointed out that, unlike prior years, R9 has no tribal recipients this year. Successful award 

recipients will be notified tomorrow and will be announced via EPA's press releases and media 

strategy. Unsuccessful applicants will receive a letter (but will also become aware based on EPA's 

media outreach and communication of the awardees.) 

Given that a significant number of our tribes applied for Brownfields funding, and that many tribal 

representatives are here in our offices this week for RTOC meetings, we wanted you to be aware of 

the national Brownfields award announcement (and regional amplification), and of the implications 

for our tribes (who may not receive formal notification til late this week or early next week.) 

Nancy J. ("Teddy") Ryerson 

Chief of Staff to the Regional Administrator 

U.S. EPA, Pacific Southwest Office 

Office: 415-947-8702 

Cell: 415-254-5381 

From: Zito, Kelly 
Sent: Tuesday, May 07, 2013 4:40:06 PM 
To: Blumenfeld, Jared 
Cc: Yogi, David; Keener, Bill; Ryerson.Teddy 
Subject: REVIEW: Draft Grass Valley PR for Brownfields grants 

We have three brownfields' grants winners inCA, one in HI, and one in NV. 

Can you review the NorCal PR below and make any edits? The quotes for each PR have the same 

general themes about reuse, community involvement and economic impact. 

We are planning to release them tomorrow around 11 a.m. 

Thanks!! 

Kelly 

From: Yogi, David 
Sent: Tuesday, May 07, 2013 4:34PM 
To: Zito, Kelly 
Subject: Draft Grass Valley PR 

FOR IMMEDIATE RELEASE : May 8, 2013 

CONTACT: David Yogi, 415/972-3350, yogi.davjd@epa.gov 

Two Grass Valley, Calif. groups awarded $1 million in U.S. EPA Brownfields 

grants 



Grants part of over $62.5 million awarded nationally 

SAN FRANCISCO- The U.S. Environmental Protection Agency today awarded $600,000 in 

Brownfields hazardous substances cleanup grants to the Yuba River Charter school, located 

in Grass Valley, Calif. and $400,000 in commmunity-wide hazardous susbtance and 

petroleum assessment grants to City of Grass Valley (Calif.) as part of a $62.5 million in EPA 

Brownfields Assessment, Revolving Loan Fund, and Cleanup (ARC) grants awarded 

nationally to over 240 recipients. 

"These grants will go a long way to bring areas in Grass Valley back into productive reuse 

while engaging community members in the process," said Jared Blumenfeld EPA's 

Regional Administrator for the Pacific Southwest. "EPA is pleased to be able to fund 

these local projects that will help revitalize neighborhoods and spur economic activity." 

Three $200,000 hazardous substance cleanup grants were awarded to Yuba River Charter 

School to remediate areas near the school that were mined for gold in the 19th century 

and, more recently, used for 50 years to burn municipal solid waste. Upon completion of 

the site remediation, the properties will become part of the new Yuba River Charter 

School. 

The City of Grass Valley's $200,000 community-wide hazardous substance assessment 

grant and $200,000 community-wide petroleum assessment grant will be used to conduct 

approximately 30 Brownfields hazardous substance site assessments sites across the city. 

Results from these site assessments will be used to create ranked inventories of hazardous 

substance and petroleum sites and develop cleanup strategies. Grant funding will also be 

used to conduct community involvement activities. 

Nationally, 240 recipients have been recommended to receive $62.5 million in grants. These new 

investments, funded by EPA's Brownfields Assessment, Revolving Loan Fund, and Cleanup (ARC) 

grants, provide communities with funding necessary to assess, cleanup and redevelop 

contaminated properties, boost local economies and leverage jobs while protecting public health 

and the environment. 

These Brownfields grants target under-served and economically disadvantaged neighborhoods­

places where environmental cleanups and new jobs are most needed. Approximately $29.5 million 

are going to communities that have been impacted by plant closures. Other selected recipients 

include tribes and communities in 45 states across the country, and nearly half of the grantees this 
year are new recipients. 

There are an estimated 450,000 abandoned and contaminated sites in the United States. More 

than 20,000 properties have been assessed, and more than 850 properties have been cleaned up. 

EPA's Brownfields investments have also leveraged more than $19 billion in overall cleanup and 

redevelopment funding from public and private sources. On average $17.79 is leveraged for every 



EPA Brownfields grant dollar spent. These investments resulted in approximately 87,000 jobs 

nationwide. When Brownfields are addressed, nearby property values can increase 2-3 percent. 

A 2011 pilot study indicated Brownfields site redevelopment increases location efficiency, which 

means that residents live closer to where they work and play reducing their commute times and 

greenhouse gas emissions. EPA's preliminary research has also shown that redeveloping Brownfield 

sites results in an efficient reuse of existing infrastructure and decreasing instances of stormwater 

runoff. These projects can have a positive impact on community revitalization by leveraging jobs, 

producing clean energy, and providing recreation opportunities for surrounding neighborhoods. 

More information on Brownfields grants by state: http://cfpub.epa.gov/bf factsheets/ 

More information on EPA's Brownfields: 

Program http://www. epa.gov /brownfields/ 

Success Stories http:/lwww.epa.gov/brownfjelds/success/jndex.htm 

Benefits http://www.epa.gov/brownfields/oyeryjew/Brownfields-Benefits-postcard.pdf 

### 



From: 
To: 
Subject: 
Date: 

Yogi David 
Barkett Bonnie: Zito Kelly; Heller. Zoe; Glenn. William 
RE: Award Pic 
Tuesday, December 10, 2013 1:06:20 PM 

I think these people might be: 

Karen Jayne, Stardust Executive Director 
Bob Darre, President, Stardust Board of Directors 
Phil McNeely, Manager of Office of Environmental Programs for the City of Phoenix 

Not sure which one is Bob and which is Phil, but these were those who were slated to attend the event. 

Zoe: You wouldn't know, would you? 

Thanks! 

-----Original Message----­
From: Barkett, Bonnie 
Sent: Tuesday, December 10, 2013 1:04 PM 
To: Zito, Kelly; Heller, Zoe; Yogi, David; Glenn, William 
Subject: RE: Award Pic 

Thanks! Can someone tell me the names of the people in the photo with the RA? Are they all 
representatives of Stardust Bldg. Supplies? If so, I can just say that. Thanks. 

-----Original Message----­
From: Zito, Kelly 
Sent: Tuesday, December 10, 2013 12:54 PM 
To: Barkett, Bonnie; Heller, Zoe; Yogi, David; Glenn, William 
Subject: Fw: Award Pic 

A photo from the award in PHX today ... Maybe we should Facetweet? 
Thanks! 
Kelly 

From: Jared Blumenfeld <jaredblumenfeld@comcast.net> 
Sent: Tuesday, December 10, 2013 12:42:53 PM 
To: Zito, Kelly 
Subject: [POSSIBLE SPAM] Pic 



From: 
To: 
Subject: 
Date: 

Barkett. Bonnie 
Zito Kelly; Heller Zoe; Yoaj David; Glenn William 
RE: Award Pic 
Tuesday, December 10, 2013 1:03:58 PM 

Thanks! Can someone tell me the names of the people in the photo with the RA? Are they all 
representatives of Stardust Bldg. Supplies? If so, I can just say that. Thanks. 

-----Original Message-----
From: Zito, Kelly 
Sent: Tuesday, December 10, 2013 12:54 PM 
To: Barkett, Bonnie; Heller, Zoe; Yogi, David; Glenn, William 
Subject: Fw: Award Pic 

A photo from the award in PHX today ... Maybe we should Facetweet? 
Thanks! 
Kelly 

From: Jared Blumenfeld <jaredblumenfeld@comcast.net> 
Sent: Tuesday, December 10, 2013 12:42:53 PM 
To: Zito, Kelly 
Subject: [POSSIBLE SPAM] Pic 



From: 
To: 
Subject: 
Date: 

Zito, Kelly 
YogL David; Barkett Boooje; Heller Zoe; Glenn. William 
RE: Award Pic 

Tuesday, December 10, 2013 1:38:00 PM 

Jared wrote that Marshall is the name of the older man; Eric is the younger guy. Karen can apparently 
give us their full names ... 
480-695-8520 

Kelly 

-----Original Message----­
From: Yogi, David 
Sent: Tuesday, December 10, 2013 1:06 PM 
To: Barkett, Bonnie; Zito, Kelly; Heller, Zoe; Glenn, William 
Subject: RE: Award Pic 

I think these people might be: 

Karen Jayne, Stardust Executive Director Bob Darre, President, Stardust Board of Directors Phil McNeely, 
Manager of Office of Environmental Programs for the City of Phoenix 

Not sure which one is Bob and which is Phil, but these were those who were slated to attend the event. 

Zoe: You wouldn't know, would you? 

Thanks! 

-----Original Message----­
From: Barkett, Bonnie 
Sent: Tuesday, December 10, 2013 1:04PM 
To: Zito, Kelly; Heller, Zoe; Yogi, David; Glenn, William 
Subject: RE: Award Pic 

Thanks! Can someone tell me the names of the people in the photo with the RA? Are they all 
representatives of Stardust Bldg. Supplies? If so, I can just say that. Thanks. 

-----Original Message----­
From: Zito, Kelly 
Sent: Tuesday, December 10, 2013 12:54 PM 
To: Barkett, Bonnie; Heller, Zoe; Yogi, David; Glenn, William 
Subject: Fw: Award Pic 

A photo from the award in PHX today ... Maybe we should Facetweet? 
Thanks! 
Kelly 

From: Jared Blumenfeld <jaredblumenfeld@comcast.net> 
Sent: Tuesday, December 10, 2013 12:42:53 PM 
To: Zito, Kelly 
Subject: [POSSIBLE SPAM] Pic 


